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ABSTRACT
Goldberg, Aaron. Character Variation in Angiosperm Families. Contributions
from the United States National Herbarium, volume 47: 185 pages, 1 figure, 4
tables. — The purpose of this work is to provide a quantitative estimate of the variation in
character states in angiosperm families. The less variant a character is the more reliable it is in
classification and phylogeny. My classification of the dicot families published in 1986 is herein
amended to reflect further understanding of genetic relationships and degree of advancement of
some families. A new dendrogram of the orders is provided, and an ordinal allocation of the
families is given. The characters and character states for 57 monocot families and 336 dicot
families are presented in separate tables. In Tables 1 and 2, approximately 100 characters are used
to characterize all organs and some tissues as well as some ecological and geographic attributes.
The percentage of occurrence of each character state (quantitative estimate) is computed separately
for dicot and monocot families and the results are presented in Table 3. In about 115 of the
characters the percentage of occurrence is similar for both monocots and dicots. In about 60
characters the percentage differs significantly, of these 3/4 suggest the primitive condition occurs in
monocots. Two hundred eighty-eight character states that occur in relatively few families are given
in Table 4, a summary of characters and states that occur in a few families. Approximately 53% of
these infrequent character states occur in both dicot and monocot families, about 40% occur only in
dicot families, and about 7% occur only in monocot families.
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INTRODUCTION
J. D. Hooker wrote, "A knowledge of the
relative importance of characters can only be
acquired by long study; and without a due
appreciation of their value no natural group can
be defined". During my career 1 have attempted
to develop that appreciation.
The primary purpose of this work is to
provide a quantitative estimate of the variation in
character states within angiosperm families. In
deciding on which characters to use and the
importance to ascribe to each, taxonomists
consider their variability. In general, the lower
the variability, the greater the reliance one can
place on the character. None of the 1
1
taxonomists (Cronquist 1981; Young 1981;
Takhtajan 1997; Thome 2000a, 2000b; Dahlgren
1980, 1985; Dahlgren et al. 1982; Hutchinson
1973; Melchior 1964; Stebbins 1974; Rouleau
1981; Benson 1979; Emberger 1960) whose
allocation of families to orders I presented in my
previous works (Goldberg 1986, 1989) have
published a quantitative estimate of the variation
in character states.
This work is based upon my previous
publications; however, my understanding of
genetic relationships and degree of advancement
of a few families has changed. A new
dendrogram of the dicot orders is presented in
Figure 1, and the ordinal allocation of the
families is given in Table 1 . The length of the
lines in Figure 1 is not intended to be significant.
The taxa at the base of the dendrogram and at the
base of the branches have more primitive
character states than those toward the top of the
dendrogram and at the apex of the branches. The
taxa in a branch are more closely related to one
another than they are to those in other branches;
they are not necessarily ancestral to one another.
In Tables 1 and 2, in general, within each order,
families with most primitive characters are
mentioned first, and most closely related families
are kept together.
Tables 1 and 2 consist of selected data that
the botanical community has accumulated during
the last 300 years, plus what 1 have been able to
add. The arrangement of the data is given in
traditional taxonomic order, and the discussion
in the text is also in that order. The data can be
used as the reader sees fit. In Table 3, for
comparison of the dicot and monocot families, I
sum the data separately for each, and express it
in percent. The reader can do likewise to
compare particular orders, or families within
orders.
This work can also be used to identify a
specimen to family if one has a general idea as to
which family it might belong. My previous
works (Goldberg 1986, 1989) are much more
suitable for that purpose since the characters of
the families are well illustrated and the
descriptions are given in greater detail. My next
endeavor will be to revise those publications.
In recent years several taxonomists have
published an overview of the system of
classification at the family level and above, and
they have expressed their views as to the polarity
of character states. In my 1986 and 1989
publications I compared my ordinal allocation of
' Department of Systematic Biology - Botany. MRC-166, National Museum of Natural History, Smithsonian Institution,
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the families of angiosperms with 1 1 other
systems (Cronquist 1981; Young 1981;
Takhtajan 1997; Thome 2000a, 2000b; Dahlgren
1980, 1985; Dahlgren et al. 1982; Hutchinson
1973; Melchior 1964; Stebbins 1974; Rouleau
1981; Benson 1979; Emberger 1960). The
angiosperm phylogeny group (APG 2003) is
placing families in orders based primarily on
DNA sequences of a few genes, and their study
is far from complete. Results from molecular
studies will be included in my comparison and
allocation of families within the orders in my
revised treatments. In examining the literature, 1
find Cronquist's classification system and
concepts most frequently mentioned, but there
are elements of his work with which many
taxonomists do not agree. Our understanding of
the classification and phylogeny of the
angiosperm families is continually improving.
I believe the best way to determine genetic
relationships of plants is to perform artificial
hybridizations or crosses between two or more
genetically diverse individuals. Even if fertile
offspring do not form, results from synapsis, i.e.,
the pairing of chromosomes during meiosis, can
indicate important relationships among plants.
Usually members of different families have been
genetically isolated from one another for a long
period so that their chromosomes are no longer
similar enough for synapsis to occur. Another
way to determine relationship is grafting.
Usually only related plants can be grafted
together, and rarely does a scion use the stock
merely as a substrate. Direct study of the
genotype is difficult, time consuming, and
expensive. The above approaches, although very
useful and informative, are less expedient than
relying primarily on phenotypic characters to
indicate relationship. These characters are, as it
were, an expression and magnification of the
genotype.
Classifications and phytogenies consider
similarities and differences among taxa; a
classification emphasizes differences that
separate, whereas a phylogeny emphasizes
similarities that unite. Taxonomists generally
agree that classifications should reflect
phytogenies. A classification is of primary
importance because points of reference are
needed for other studies. By successive
approximations, classifications are refined and
therefore reflect phylogenetic hypotheses.
Classification is a practical study. A
fundamental activity of the taxonomist is the
determination of specimens in a reasonable
length of time. The characters used should be
readily observable. For this purpose a good
specimen, hand lens, and preferably a dissecting
microscope are needed. More sophisticated
equipment is generally not used. For the study
of phylogeny the best equipment available
should be used, such as the electron microscope,
as should all procedures deemed necessary, such
as DNA sequencing. The time factor is often
less important in the study of phylogeny. In
making my decisions I consider whether the
characters and states are pervasive or merely
occasional in a family. The former condition is
generally given more weight.
The phylogenetic history of an organism or
taxon can encompass relationships of various
degrees. It may be direct and in a single line,
collateral in lines from a common ancestor, or
more distant. Angiosperms are the most recently
evol.ved major group of plants and they have
been in existence from at least the early Lower
Cretaceous (120 million years ago). To my
knowledge, no modern angiosperm family has
been reported to become extinct. It is usually
more difficult to find adequate characteristics to
separate families than it is to find characteristics
to indicate common descent.
GUIDING PRINCIPLES
My understanding of the polarity of character
states is based on the following rationale.
1. The most significant environmental event
affecting vegetative characteristics and many
reproductive traits during the history of the
angiosperms was a gradual cooling and drying of
a large part of the earth. Ever since plants
colonized the land they have been developing
characteristics that enable them to cope with
changing and often harsher conditions.
Angiosperms arose and, during most of their
history, evolved under mesic conditions. For
most of the Mesozoic the dominant organisms on
land were ferns, pteridosperms, gymnosperms,
and reptiles. The primitive ferns, gymnosperms,
and reptiles were apparently unable to endure
harsh conditions. Uplift of the continents made
the land drier and cooler. Emergence of high
mountains accentuated these conditions because
they produced a rain shadow. The epicontinental
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seas that carried warm water across the
continents and into the Polar Regions were
drained. Consequently, the Polar Regions
became cold, the climate of the central part of
the continents became continental, and more heat
was retained in the equatorial region. Some
gymnosperms and ferns have evolved to tolerate
harsh conditions, but they are no matches for the
angiosperms, that, for most conditions, have
more proficient vascular and reproductive
systems. Furthermore, angiosperms developed
various chemicals that deter herbivory.
2. The most significant factor affecting the
reproductive characters was coevolution with
insects. A major evolutionary trend has been
from anemophily to entomophily. Under
favorable climatic conditions where most
families can survive and members of species are
often widely separated, entomophily is much
more proficient than anemophily. Because of
their excellent olfactory sense, insects are
capable of transporting pollen precisely from
anther to stigma over a significant distance to
pollinate isolated plants.
3. General character states are primitive;
whereas specialized states are derived. In
attempting to decide which primitive states are
most primitive, I consider their occurrence
among the families. The fewer families that
exhibit a particular primitive state, the more
primitive it is. For example, few dicot families
have xylem without vessels, so I consider that
condition one of the most primitive states in
dicots.
4. Pteridosperms, primitive pteridophytes,
and primitive gymnosperms arose before
angiosperms, so characters or states occurring
universally in these groups or considered
primitive in them, also would be considered
primitive in angiosperms. These groups are
dioecious or monoecious. Therefore, the
dioecious and monoecious conditions are often
primitive in angiosperms. Likewise, vessels are
almost universally absent from the xylem of
pteridophytes and gymnosperms, so this trait is
primitive in angiosperms. Reproductive organs
in the gymnosperms and pteridophytes do not
have homologous structures to the perianth in
angiosperms; therefore absence of a perianth is
usually primitive in the angiosperms. When
pollen grains are aperturate in gymnosperms,
they are often monosulcate (e.g., Ginkgo and
cycads). Therefore, monosulcate pollen is a
primitive feature in angiosperms. Because
gymnosperms are almost universally
anemophilous, the earliest angiosperms must
have been anemophilous, and since
gymnosperms with this characteristic have
survived, I see no reason why primitive
anemophilous angiosperms could not have
survived.
DISCUSSION
For each family, 1 treat about 1 00 characters
representing all organs and some tissues, and
some ecological and geographical attributes
(Table 1 & 2). I found these characters most
useful in understanding the classification and
phylogeny of the families. Emphasis is placed
on characters of the reproductive organs, and
those readily determined, as well as those whose
polarity can be surmised from the above
rationale. For each character the primitive state
is given first. In some cases reversal from the
derived state to the primitive state occurs.
Unless specified otherwise, the definitions of
characters and states are those of Kiger and
Porter (2001), Jackson (1928) and Erdtman
(1996). Tables 1 and 2 can be used to facilitate
the determination of a specimen to family if one
has a general idea as to where it belongs in my
phylogenetic sequence.
My concept of families is about intermediate
in interpretation ranging from very broad in
many to very narrow in a few. It would be of
interest to determine whether a broader or
narrower concept of families would affect
decisions concerning the significance in the
variation of particular characters within and
between families. The present publication makes
the data concerning the characters of families
readily accessible to botanists throughout the
world. Only a basic understanding of botany and
English are necessary to use the tables, and they
can readily be modified for various types of
analyses.
I totaled each character state of the families
in Tables 1 and 2, and express the sum in
percent (Table 3). If the state occurred in the
family it was tallied; and then divided by the
total number of families in dicots (336) and
monocots (57). The difference between the
percentage of families with only the primitive
state and those with only the derived state is
an index of the extent to which evolution has
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proceeded toward the derived state. The
percentage of families with both states is an
index of the extent to which transformation has
occurred and is occurring. The lower the latter
index, the more diagnostic the character state is
likely to be. The character-state index of
compared taxa need not be 100% to indicate
relationship, but the higher the number, the
greater the probability of a relationship. A
characteristic unique to a particular family is
highly diagnostic of that family, but it conveys
no information regarding relationships. A
characteristic limited to only two or few families
may be due to convergence. Several
characteristics limited to particular families are
probably good indicators that these families are
related.
In Table 3, the percentages for dicot families
and monocot families are given separately. It is
of interest to compare the two. In 115 of the
characters the percentages for dicot and monocot
families are similar. The difference between
dicot and monocot families is significant in
about 60 character states. In approximately 3/4
of these 60 character states the primitive
condition occurs in monocots. Many of the
similarities between monocot and dicot families
appear to be due to convergence since these two
taxa have coexisted under the same selective
pressures for millions of years. However, some
similarities between monocot and dicot families
are due to their common origin.
In Table 4, character states that occur in
relatively few families, I totaled the character
states of the families and expressed the sum in
percent or as an estimate. Of the 288 character
states considered, about 53% occur in both dicot
and monocot families, about 40% occur only in
dicot families, and about 7% occur only in
monocot families.
As mentioned above, the climate under which
the angiosperms arose and began to diversify
during the Mesozoic was mesic in temperature
and moisture. Additional families were later
able to adapt to wet conditions, and many
became able to diversify under dry and/or hotter
conditions. A significantly greater number of
monocot than dicot families became adapted to
wet conditions, and the converse is true for dry
conditions where more dicot families diversified.
Relatively few angiosperm families can survive
extended cold periods.
In one early dicot line and one early monocot
line, the habit may have been a small tree or
shrub. In a subsequent lineage it may have been
an herb. The dicots usually retain a vascular
cambium for secondary growth, whereas the
monocots have none. Consequently, the dicots
went on to develop large trees, whereas the
monocots developed relatively few trees and
shrubs. Under most circumstances, a dicot with
a cambium can grow taller than most monocots
and consequently can shade out many monocots.
Saprophytic taxa are more frequent in
monocots than in dicots, whereas angiosperms
that are parasitic on other angiosperms occur
among a small number of taxa in dicots but not
at all in monocots. Both of these life styles are
relatively insignificant when compared to the
autotrophic condition found in most
angiosperms.
The vascular system of most dicots is more
advanced than that of the monocots. for
example, few dicot families lack vessels in the
xylem whereas many monocot families lack
them. The monocots have more families with
sclariform perforation plates in the xylem,
whereas the dicots have more families with
simple perforations, the derived condition.
The earliest leaves were alternate in position,
but a considerable percentage of families still
show transition to the opposite condition. The
same is true in leaf shape from entire to non-
entire, and from simple to compound. In some
cases there has been reversion from the non-
entire to the entire condition, and from the
compound to the simple condition. Medium
thickness of leaves is the primitive condition and
coriaceous the derived. Many monocot families
have a leaf sheath, whereas dicot families rarely
have any. The sheath has become closed in
many monocot families and the trend is still
continuing. Stipules, that retard loss of moisture
from young buds, were absent in the earliest
angiosperms, but a considerable percentage of
dicot families have developed them and are
continuing to do so. A few monocot families
have stipules but they do not have exposed leaf
buds. Quite a few monocot families have
intravaginal scales, which retard loss of moisture
by developing buds, whereas the dicots lack
them. Considerably more monocot than dicot
families have raphides.
Close association of flowers facilitated
pollination. In entomophilous flowers, the
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earliest condition might have been a solitary
terminal flower. It was followed by racemes,
which gave rise to spikes, umbels, heads, and
panicles. The cymose condition occurs primarily
in families with opposite leaves, and it gave rise
to fascicles and some umbels and heads. There
has been some reversion to the solitary condition
in both monocots and dicots, particularly among
plants that have been reduced to small herbs.
Initially, flowers were actinomorphic.
Zygomorphic flowers are better adapted for
pollination by specialists, and sometimes provide
a landing platform for insects.
Like their anemophilous ancestors, the
earliest flowering plants had diclinous flowers.
The dioecious condition came first, then
monoecious, followed by perfect flowers and the
polygamous condition. Bringing the sexes closer
together facilitates pollination, often making a
single visit of a pollinator to a plant or flower
sufficient. The greatest sum of families have
attained the perfect condition. Some families
have reverted to the diclinous condition,
requiring cross-pollination, which favors the
spread of character trends throughout the
population. The polygamous condition and
dichogamy also favors cross-pollination.
Reversion to the diclinous condition usually
occurs in plants growing under harsh conditions
that prevent them from having large or medium-
sized flowers with a full complement of organs.
In monocots, frequently the outer and inner
perianth whorls are similar in color and texture
(i.e., tepals), whereas the sepals of dicots are
usually herbaceous to better serve as protection
for the essential organs, allowing these plants to
become better adapted to harsher climatic
conditions. The percentage of dicot families
with the calyx pleiomerous and diplomerous, and
with five or four sepals, is significantly greater
than that of the monocot families. The
percentage of families with three sepals is
significantly greater in monocot families. Both
dicots and monocots show a tendency toward
connation of the sepals, the dicots significantly
more so than the monocots. The sepals are only
valvate or open in aestivation in 10% of the dicot
families, whereas they are valvate or open in
42% of the monocot families.
In most dicots the number of petals has gone
from indefinite and spirally arranged to a definite
number in whorls. In some taxa (e.g., some
Magnoliaceae) there are two whorls, each of
three petals, and in some taxa the number is
reduced to one whorl with five petals. In many
taxa five petals and sepals are reduced to four,
particularly in those with opposite leaves. The
percentage of petals is significantly greater in the
diplomerous, pleiomerous, tetramerous, and
pentamerous categories for dicot families than
for monocot families. The corolla in monocot
families is predominantly trimerous. In a few
monocots trimery has been reduced to dimery.
Initially the stamens of a flower were
pleiomerous, or the inflorescence was an ament
with numerous minute male flowers. These
conditions are most appropriate for anemophily.
As flowers became better and better adapted for
entomophily, plants required fewer and fewer
stamens and proceeded through the diplomerous
and haplomerous conditions to the oligomerous
condition. Some families with specialized
pollinators require only one stamen, and some
require only half an anther. Connation of
stamens tends to conserve moisture in the pistil.
With movement of the stamens onto the corolla,
the flower could function with shorter filaments
or even sessile anthers. The percentages of
families with more than 10 stamens and with five
and four are significantly greater in dicot
families, whereas the percentages of families
with three and six stamens are significantly
greater in monocots.
In perfect flowers initially the stamens were
hypogynous. In some families they have become
markedly perigynous. In Table 1, I use the
column head stamens "episepalous" to include
those inserted on a calyx tube or at the apex of an
hypanthium.
Stamens are homologous with petals and
leaves, and like the latter, the primitive ones
have more than an unbranched vascular bundle.
Undifferentiated stamens are most primitive.
With loss of tissue anthers can become basifixed
and eventually dorsifixed. The last state is often
versatile, facilitating transfer of pollen to the
pollinator. In relatively few families the anthers
became connate. In connate anthers the pollen is
shed ventral ly, and in growing up through the
tube formed by the anthers, the style acts as a
piston pushing the pollen up to a position where
it is accessible to pollinators.
The entomophilous condition probably arose
early in the history of the angiosperms because a
majority of the families are insect pollinated and
relatively few are wind pollinated. As
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mentioned above, entomophily is more proficient
than anemophily under most circumstances.
Anemophilous plants must be gregarious for
good pollination. Only a few members of a few
families have reverted to anemophily (e.g., some
Asteraceae, Aceraceae, and Rosaceae). Under
harsh climatic conditions even some floral
structures are reduced or eliminated.
When pollen is aperturate in the
gymnosperms, it is usually monosulcate (e.g.,
Ginkgo, cycads). Many monocot families but
only a few dicot families (in the orders
Magnoliales, Aristolochiales, Piperales, and
Nymphaeales) have retained monosulcate pollen.
By reducing the sulcate condition the aperture
became ulcerate. Dicot pollen grains became
colpate and later colporate. Both dicots and
monocots have some porate taxa, and in some
families of dicots and monocots, particularly
families with many aquatic species, the pollen
became inaperturate.
The earliest flowers lacked nectar, but now it
has become the major reward for the majority of
pollinators. In addition, nectar retards loss of
moisture from the ovary. In different families,
different organs may produce nectar. Some
stamens of some families have been converted to
nectaries. In the dicots the nectary is most
commonly in the form of a disk surrounding the
base of the ovary or, in a few taxa, between the
stamens and the petals, or sometimes the nectary
is on the hypanthium, or on petals. In the
monocots the nectaries are most frequently septal
in the ovary, but sometimes they are found on
petals.
Many, free pistils appears to be the primitive
condition. This condition occurs in relatively
few families. Connation of two or more pistils to
form a compound pistil facilitates pollination and
conserves moisture. Initially the ovary was
superior. Its enclosure, in the receptacle, and in
the inferior condition, conserves moisture and
makes the ovary less vulnerable to attack by
some predators.
Initially, compound pistils were pleiomerous
and diplomerous but the majority have evolved
to the haplomerous and oligomerous conditions.
The 2-, 4-, 5-, and more that 5-carpellate states
are significantly more common in dicots than in
monocots, whereas the tricarpellate state is more
common in monocots.
Ventral placentation in the unicarpellate
pistils and the axile placentation in compound
pistils are the primitive states. With the loss of
septa in compound pistils, the apical, basal, free-
central, and parietal conditions evolved. Rarely
did the parietal condition arise without going
through the axile state (e.g., Annonaceae).
In anemophilous flowers there are generally
few ovules per pistil. With the assurance of
more abundant delivery of pollen by insects, the
number of ovules increased. However, in small
flowers the number of ovules has remained low.
In entomophilous flowers the number of parts is
related to the size of the flower, as there is a limit
to the miniaturization of organs. As the flower
becomes smaller, organs and some of their parts
are eliminated. The primitive condition of the
ovule is bitegmic and crassinucellar, whereas the
derived condition is unitegmic and tenuincellar.
In these two respects the ovule of dicots has
proceeded significantly further to the derived
condition than has the monocot ovule.
In entomophilous flowers there has been a
tendency of styles and stigmas to become
connate and reduced in number and for the
stigmas to become apical. In anemophilous
flowers, separate styles and stigmas, that in some
taxa are subdivided, and stigmatic surfaces
extending down the styles, provide a greater
surface for catching pollen.
Carpels are homologous with leaves. The
most leaf-like fruit is a follicle. With formation
of the compound pistil, capsules arose. Seeds of
follicles and capsules are often wind-dispersed.
With animal dispersal, capsules became fleshy
and then developed into berries and drupes. The
seeds of berries generally pass through the gut of
animals unharmed. Drupes protect seeds from
animals that chew their food. In compound
fruits, if closure of the carpels is weak,
dehiscence is ventricidal. If carpels are loosely
united, dehiscence is septicidal. When carpels
are firmly connate, dehiscence frequently is
loculicidal, i.e., along the dorsal suture. In some
families one large seed develops when there are
several ovules in the ovary (e.g., Fagaceae).
Under some circumstances large seeds have a
competitive advantage. Moreover, primitive
seeds have abundant endosperm. Transfer of the
stored food from endosperm to embryo usually
results in a larger embryo, which gives the
seedling a head start in growth. In addition,
increase in size of the embryo by bending and
folding within the seed gives the seedling a head
start in competition with other plants. This head
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start is particularly advantageous in regions with
a short growing season.
In the primitive condition, the cotyledons of
dicots are narrow and relatively short, as they are
in gymnosperms. The derived cotyledon is
foliar, or plano-convex due to stored food, again
providing a head start in growth for the seedling.
The longer monocot embryos are advanced over
the shorter ones. For monocot embryos I score
length: width when the embryo is longer than
wide, and width: length in the few cases where it
is wider than long. The length of the embryo
relative to the endosperm is generally greater for
dicots than it is for monocots.
Most angiosperm families have been in
existence long enough to have migrated from one
continent to another. Migration is much faster
than evolution to family rank. Few families are
endemic to a single continent and between one-
fourth and one-third of the families have reached
all continents. Although Europe is larger than
Australia, it has fewer families represented,
which is probably due to loss during the cold
climate in the Pleistocene,
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12 Angiosperm Families
Table 1a. Common character states
Aus, Australia; Bor, Borneo; br, bracts; cas, casual;
Mad, Madagascar; Mda, Madeira; Med, Mediterranean;
R, rarely; rad, radical; S, sometimes; sea, scales;
stds, stamindes; usu, usually; W.I., West Indies;
Order
Family
Habitat
moisture
temper-
ature
Habit Life style
5
o
to
03
E
2
Si
CO
i
o
trees shrubs
CO
ro
to
-p
(J
!e
a.
o
o
"3
o
io
a
a
a
,o
JE
a.
o
Q.
ro
to
Trochodendrales
1
.
Cercidtphyllaceae X X X X
2. Tetracentraceae X X X X
3. Eupteleaceae X X X X X
4. Trochodendraceae X X X X
Hamamelidales
5. Platanaceae X X X X
6. Myrothamnaceae X X X X X
7. Buxaceae X X X X X X
8. Hamamelidaceae X X X X X X
9. Daphniphyllaceae X X X X X
10. Didymelaceae X ? X x
Salicales
1 1. Salicaceae X X X X X X X
Balanopales
1 2. Balanopaceae X X X X X
Fagales
1 3. Leitneriaceae X X X X X
14. Rhoipteleaceae X X X X
1 5. Myricaceae X X X X X X X
1 6. Betulaceae X X X X X X
17. Ticodendraceae X X X X X
18. Juglandaceae X X X X X
1 9. Fagaceae X X X X X >
Casuarinales
20. Casuarinaceae X X X X X X
Piperaies
21 . Saururaceae X X X X X
22. Piperaceae X X X X X X X
23. Lactoridaceae X X X X
24. Chloranthaceae X X * X X X X
Magnoliales
25. Magnoliaceae X X X X X X
26. Winteraceae X X X X X X
27. Annonaceae X X R X X X X
28. Eupomatiaceae X X X X X
29. Degeneriaceae X X X X
30. Austrobaileyaceae X X X X X
31. Himantandraceae X x X X
32. Schisandraceae X X X X X X
33. Illiciaceae X X X X X X
34. Canellaceae
35. Myristicaceae X
X X X X
* * X
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of dicotyledon families.
C, common; Cub, Cuba; diss, disseminate; gl, glume;
N.Cal, New Caledonia; Nor, North; oft, often; peri, perisperm; pom, pome;
see sep, see sepals; sev, several; Sey, Seychelles; si, slight; spa, spadix;
1pa, 1 per axil; ~, about; and go, many.
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c
<D
</)
Q.
E
! B i
• o i : CO i W
^ i'c I <D i I CO
^ as
| «
J e | J
b \ <> i ! 1 i i i
E | S | -5.1 | e 5
*i ! Q. \ .E ! O ! C i o
TO j O j CO ! O f 0) i c
i
CD ! O.
1
1 E
2
I
8
0)
v>
i
i
CD \
.y ; en
a. £
j
E <D3 sz
i 1
| 1
!
£ 5 1 $ 1 E
tf> «= ; 42 : o
i j
X
I
x X X X i X X X
I
j
7n X 1
X I X I X
1
x X X
X
...... ....
X X X i x X X X
!
! X X ! x 1 X > j X
X I x X X X X X X X
X
—
-j
| X X X X X X X
X
I
x R X X X X X X X X X X
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X
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1
X > X X R X X i X j
XX X R X X X x 1 X X X X
X X X X X X X I X
X X X X X X X 1 X :
X X X X X X X X X X ; X I
X X X X X X X X
I X X
X X X X X X X X
X R X X X R X R X X X X
X X X X X X X X X X X X
X X X X X X X X X X
X X X X X X X X X X
v R X X X X X X X X R X i
X X X X X X x X
X X X X X X X X X X X X
X X R X X X X X R x X
X XX X X X X R
X X X X X X X
X X X X X X X X X
X X X X X X X X
XX X X X X X X X
X I X X X X X X X X
xj X X X X X X X X X
r
X
I
X X X X X X K
x i X X X X X X X X X ! X
zr X X X X x| X X X X \ X x | x
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Table 1a cont.
Order
Family
Habitat
Moisture
Temper-
ature
Habit Life style
5
o
(/>
E
4)
TO
m
i o
CD
to
CO
c
CD
o
JC
Q.
o
o
"3
CO
o
"to
ro
ro
a.
o
jC
a.
o
Q.
CD
</)
36. Trimeniaceae X X X X X X
37. Amborellaceae X X X X
38. Monimiaceae X X . X X R X R X
39. Calycanthaceae X X X X
40. Idiospermaceae X X X X
Laurales
41 . Gomortegaceae X X X X
42. Lauraceae X X X X X X R X
43. Hernandiaceae X X X X X X
Aristolochiales
44. Aristolochiaceae I x X X X X X X
Nymphaeales
45. Cabombaceae X X X
X
X X
X46. Nelumbonaceae X X X
47. Nymphaeaceae X X X X X
Ranunculales
48. Ranunculaceae X X X R R X X
49. Ceratophyllaceae X X X X X
50. Coriariaceae X X X X R X
51. Circaeasteraceae X X X X
52. Nandinaceae X X X X X
53. Paeoniaceae X X X X X
54. Berberidaceae X X X X X X
55. Podophyllaceae
56. Sargentodoxaceae
X X X X
X X X X
57. Menispermaceae X R X X R X X X
58. Lardizabalaceae X X X R X X
Gunnerales
59. Gunneraceae x X X X X
Geraniales
60. Connaraceae
61
.
Geraniaceae
X X X X X X X
X X X X X X
62. Vivianiaceae X X sub X X
63. Limnanthaceae X X X X X
64. Oxalidaceae X X X R X X X
65. Tropaeolaceae X X X X X X X
66. Balsaminaceae X R X R X X
67. Linaceae X X X X X X X
68. Erythroxylaceae X X X X X X X
69. Zygophyllaceae X X X R X X X
70. Balanitaceae X X X X X
71
. Malpighiaceae X X X X X X X
72. Stackhousiaceae X X > X X
Rutales
73. Meliaceae X X X >: X X X
74. Simaroubaceae X R X X X X
75. Rutaceae X X X X X X R X
76. Pittosporaceae X X X X X X
77. Cneoraceae X X X X
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X X X R X X R X X X X
X R X X X X X X X X sub X X
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—
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X X X R R X X X X X X X X
X X X R R X X X X R X X X X
X R X X X X X X X X X X X X X
X R X X R X X R X X X R X
X X X
I
x X X X X
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Table 1 a cont.
Order
Family
Habitat
Moisture
Temper-
ature
Habit Life style
3
mesic
dry
CD
a.
E
Q) o
trees
shrubs
lianas herbs
o
Q.
o
o
parasitic
saprophitic
78. Burseraceae X x
i
x X X X X
79. Anacardiaceae X X X X X rx ! X
Sapindales [
80. Akaniaceae * X X X
81 . Sapindaceae X j R X X X X R sub X
82. Melianthaceae X I X X X X X
83. Hippocastanaceae x | X R X X X
84. Staphyleaceae x | X X X X X
85. Aceraceae x
I
X X X X
86. Sabiaceae x
i
X X X X X X
Fabales
87. Caesalpiniaceae X [ X X X X X X
88. Fabaceae x i X X R X X X X
89. Mimosaceae x
!
X X X X R X
Polygalales
90. Polyqalaceae x- x X ; X R X X X X
R
?R
91 . Krameriaceae I X X j X X X X
92. Trigoniaceae X
!
x X >'. X X
93. Vochysiaceae x
:
i
x X X X X
Papaverales
94. Papaveraceae X ] X ; X X X X X
95. Fumariaceae x
I
X X X
96. Tovariaceae x I X X > X X
97. Capparaceae j X j X X | X X X x X X 1
98. Brassicaceae
....... 4 x .j x j R R x
99. Pentadiplandraceae ?
1 00. Resedaceae
*
J
I
I
X > \ X
j x X \ X R X
101 . Moringaceae
I
x
!
x X
r-
x
102. Bretschneideraceae x
i
x ! ? X X
Batales I
103. Bataceae x
!
X X Rill) X
Cistales
104. Cistaceae X X X X X X
105. Cochlospermaceae I X X
~
i
"
X X X
X1 06. Bixaceae X j
j
x
-'
1
X X
Caryophyllales
107. Cactaceae X x ! x X X X X 1
108. Aizoaceae x
I
x * X X
109. Portulacaceae X X X ! X x X X 1
110. Basellaceae X I X X X
111. Didiereaceae X X X X X
112. Gyrostemonaceae X X X X
X
X X X
113. Phytolaccaceae X X R x X X
1 14. Barbeuiaceae X X X X X x
1 15. Achatocarpaceae X X X X iX X X
116. Petiveriaceae * | X X X X X
1 17. Agdestidaceae
..*.; X
1
* X X X
118. Nyctaginaceae X | X X X 1X X X X
119. Stegnospermataceae x X x X
~ •"-*
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Table 1a cont.
Order
Family
Habitat
Moisture
Temper-
ature
Habit Life style
o
1ft
Q)
E -a
Q,
E
QJ o
.c:
CD
E
p
M
CD
c
ra
to£
CO
o
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O
O
CO
parasitic
o
IE
O
Q.
ra
w
120. Caryophyllaceae X X R R X X
121. Molluginaceae X X X R X X
1 22. Illecebraceae X X X X x
123. Amaranthaceae X X X R R X X
124. Chenopodiaceae X >: X R X X X
Polygonales
1 25. Polygonaceae X X X X X X X X •
Primulales
126. Plumbaginaceae X X X X X X X
1 27. Primulaceae X X ? R X X
128. Tamaricaceae X X X X X X X
129. Frankeniaceae X X X X X X
1 30. Myrsinaceae X X X >: X X R X
131. Theophrastaceae X X X X X X
Plantaginales
1 32. Plantagmaceae X | X X X X x X
Proteales
1 33. Proteaceae X X X X X X R X
Santalales
134. Olacaceae X X X X X X R R hemi
1 35. Aptandraceae X X X
136. Octoknemaceae X X X X
137. Opiliaceae X X X X X R hemi
138. Medusandraceae X X X X
139. Cardiopteridaceae ? X X X X
1 40. Santalaceae X X X X X X X hemi
1 41
.
Loranthaceae X X X X R
„
x
„.
X hemi
142. Misodendraceae X X sub hemi
143. Grubbiaceae ? X X X X
Thymelaeales
144. Geissolomataceae
145. Gonystylaceae ?
X X X X
X >: X R X
146. Thymelaeaceae X X X X X X R X
Euphorbiales
1
147. Euphorbiaceae X X X X X X X X X
148. Simmondsiaceae ? X * X X
149. Callitrichaceae X X >: X X
150. Aextoxicaceae X X X X
151. Pandaceae X X X
Urticales
152. Eucommiaceae ? X X X X
1 53. Barbeyaceae X >: X X
1 54. Urticaceae X X X X X X X X
1 55. Theligonaceae X X X X X
1 56. Cannabaceae X X X X X
157. Moraceae X X X X X R X
1 58. Ulmaceae X X X X X X
Malvales
1 59. Sterculiaceae X R X X X R X
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X X X ! X X R X R ! x X X X
X X x j x X X ! x X X
X X x i x X X x X X X
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X R
|
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1
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Table 1a cont.
Order
Family
Habitat
Moisture
Temper-
ature
Habit Life style
wet
mesic
temperate
hot
shrubs
tu
c herbs
autotrophic
parasitic
!c
Q.
o
a.
CO
160. Elaeocarpaceae
161. Tiliaceae
X X X X X
XX R X X X R
162. Sphaerosepalaceae X X X X X
163. Malvaceae X X X R X X X
164. Bombacaceae X X X X X
Violates
165. Flacourtiaceae X X X X X X
166. Lacistemataceae X X X X X X
167. Passifloraceae X R X R X X X X
168. Malesherbiaceae K X X X X
169. Turneraceae X X X X X X X X
170. Achariaceae X X X X X X
171 . Caricaceae X X X X R X
172. Violaceae X X X X X X R X X
1 73. Stachyuraceae ? X X ? X X X
1 74. Scyphostegiaceae ? X ? X X
X1 75. Peridiscaceae X X X
176. Hoplestigmataceae ? X X X X
177. Loasaceae X X X X X X X X
178. Cucurbitaceae X X X X X R R X X
Rhamnales
179. Vitaceae x X X X X
180. Leeaceae X X X X X X
181 . Rhamnaceae X X X X X X X R X
182. Erythropalaceae x
1
X X X X X
1 83. Aquifoliaceae
1 84. Icacinaceae
X X X X X X
X X X X X R X
Celastrales
185. Ctenolophonaceae X X X X
1 86. Ixonanthaceae X X X X X
1 87. Irvingiaceae x' X X X
188. Dichapetalaceae X X X X X X
1 89. Celastraceae X X X X X X X
190. Goupiaceae X X X X X
191. Siphonodontaceae X X X X X
Dilleniales
1 92. Dilleniaceae X R X
X
X X X R X
193. Actinidiaceae X X X X X
1 94. Saurauiaceae X X X X X
Rosales
1 95. Rosaceae X X X X X X X X
196. Chrysobalanaceae X X X X X
1 97. Elaeagnaceae X • X X X x X
1 98. Neuradaceae X X X X
199. Corynocarpaceae ? X X X x
t
X
-
200. Crossosomataceae ~> X X X X
Myrtales
201. Myrtaceae X X X X X R sub X
202. Lecythidaceae X X X X X
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X * X X X X
x i X X X X X X x !
__x|_ X 1 X j X 1 x X X
X j X X X X X X X X R X X
j
x R X
x
[
R x j X
.
r
X X ! ! X X R X X J L \ X
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Table 1a cont.
Order
Family
Habitat
Moisture
Temper-
ature
Habit Life style
q3
5
o
tn
a>
E T3
temperate
hot trees
shrubs
lianas herbs
o
!E
Q.
O
O
"3
CD
o
W
ro
CO
Q.
o
ic
Q.
o
CC
203, Barringtoniaceae X X X R X
204. Asteranthaceae X I x X X X
205. Dialypetalanthaceae X ! x X X
206. Sonneratiaceae X X
!
x X X
207. Punicaceae X x I x X X X
208. Rhizophoraceae X X
I
x X X X
209. Lythraceae X X x
I
X X X X X
210. Crypteroniaceae X ! x X X
21 1. Oliniaceae X
i
x X X X
212. Penaeaceae X X X X
213. Melastomataceae X X X ! X X X X X
214. Onagraceae X X X X | X R R X X
215. Haloragaceae X X | X R R X X
216. Hippuridaceae X X X X
217. Trapaceae X x X X X
218. Combretaceae R X X X X X X X
Theales
219. Theaceae X X X X x X
220. Bonnetiaceae X X X X
'
R X
221 . Pentaphylacaceae X X X X X
222. Pellicieraceae X X X X
223. Medusagynaceae X X x X
224. Eucryphiaceae X X X X X
225. Paracryphiaceae X X X X X
226. Symplocaceae X R X X X X
227. Tetrameristaceae X X X X X
228 Clusiaceae X X X X X
229. Quiinaceae X X X X X X
230. Hypericaceae X X x | x R X X X
231. Elatinaceae X X | X X X X
232. Dipterocarpaceae X X X X
233. Humiriaceae X
! x X X X
234. Ancistrocladaceae ? X
l
x R |x X
235. Marcgraviaceae X X R x | x x
236. Caryocaraceae X X X X x
!
237. Ochnaceae X X X
_
x
.
R X
238. Strasburgeriaceae X X X t x t"
239. Diegodendraceae X X X
_
x x | "I
240. Scytopetalaceae X X X T ^x X I
241. Sarcolaenaceae X X X X X x !
Ericales
s
242. Ericaceae X X I X R
— "
r
x x
j
243. Tremandraceae X x
I
X x j R x
I
244. Epacridaceae X X j X X X x
1
245. Clethraceae X X ! X X X x 1
246. Empetraceae x
!
X X
*""
"T"
X f
247. Pyrolaceae x
I
X X x
i
R
248. Monotropaceae x ! X x X
249. Diapensiaceae X X X X x
i
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Xylem perforations Leaves
Stip-
ules
Inflorescences
c
CD
CO
CD
Q.
absent
scalariform
simple
many
bars
few
bars
alternate
opposite
0>
Q.
E
(O
CI
o
Q.
E
o
o
entire
not
entire
absent
present
raceme corymb
spike
panicle
thyrse
CD
E3
head
solitary
flower
fascicle
cyme
X R ; x X X X X j X x
i
X ! X l ! i
X R ! x X x
!
X X x
i
x | i X
i
X |x I x X X *
. ! J_
x I X
X x j X X X x ! \ x
I
! i
X ! x
X
r
| X R X X X x j |
i r i
L. ...i !
X X
X x I X X X X X X X X X j X x 1 x
!
i 1 _
R X
X x R X x X X : X * ^ x * X X
X
r
Lx X x X
"""
"T ~
x L _ * 1 _
• ! '
1
X
!
X fI X X X X ! x
i
i I i !
X
X
i
x X X X X 1 X Ml X
X ! x X X X R x ! R : x : X X
X i X X X X X R x j R X y i R
'
X : n : X
X
i
L
x X X X X x x [ XX X X
X \
i
X X x
i 1 1
1pa
X L x X
X X X ? 1
1
j [ j 1pa
X
:
* x 1 x j x | [ x • x \ x ; 1 x ; x |
X
1
x
1
X
|
X
!
x 1 x X R! R x
X R i x X X R x * R X x X X
X x! X X X 1 X X 1 X x
X
- T"
i
x X I X
!
x X X
X
1
x X I X i x X X
X X ! X X X x ! x X ! x X X X
X x j X X X ! x X X
XX x
I
X X X X | X X x X X
X X j X X X X x X x
X X \ X X X X X X X X X
X R \ x X X i X X X X X X
X
1
X j X X R X X X X X 1 X X
X
i
i X X X X X 4
x
.
j 1pa X
RX
X
l
x X X X
„_ |
x
..
X [
" i
X j X X X X X X X X X
X
I
x X X X X j X X X X
X x i x X X X X X
i
X | X X X
X R | x X X X X X X j X X
X x j x X X X R X R X X X X X X
X
-f
X i X X X X X X 1pa
X X 1 x X X X X X
X X j X ! x X X X X X X X X I x
X
'
— j
! x
! X X X X X X X
\
i
i
X X j X
1
x ! x x ! R X X X X X X X
X 1 X | X ! X X X X X 1pa j
X X | X x i X X R X X R X X
X x
i
X 1 X X X X X X i
X X ! X 1 X X X X X X X
X X | X j X X X X X X X X X
X
X
-
X X X X X X X
R j x 1 x X X X X X x 1 ..*. 1 | sub
j
X
.
24 Angiosperm Families
Table 1 a cont.
Order
Family
Habitat
Moisture
Temper-
ature
Habit Life style
"5
5
o
CD
E
4)
JO
Q_
E o
(0
shrubs
<0
re
c
re
herbs
o
*.E
Q.O
o
"3
(0
parasitic
o
o
Q.
re
w
250. Cyrillaceae X X X X X X
251 . Lennoaceae X X X X X
Ebenales
252. Ebenaceae X X X X X X X
253. Sapotaceae X R X X X X
Styracales
254. Styracaceae X X X X X X
255. Lissocarpaceae X X X X
256. Alangiaceae X X X X X R X
Rafflesiales
257. Hydnoraceae X X X X X
258. Rafflesiaceae X X X X X X
259. Balanophoraceae X X X X
Araliales
260. Araliaceae X X X X X X X X
261 . Apiaceae X | X X X R R X X
Saxifragales
262. Crassulaceae X X X X X X X X
263. Saxifragaceae X X X X ? X X
264. Parnassiaceae X X X X
265. Eremosynaceae X X X X
266. Francoaceae X X X X
267. Davidsoniaceae X X X X X
268. Hydrangeaceae X X X X X R X X
269. Philadelphaceae X X X X X X
270. Pterostemonaceae X X X X
271. Iteaceae X X X X X X
272. Baueraceae X X X X
273. Bruniaceae X X X X X
274. Vahliaceae X X X X
275. Donatiaceae X X X X
276. Tetracarpaeaceae X X X X
277. Escalloniaceae X X X X X X
278. Grossulariaceae X X X X
279. Brunelliaceae X X X X
280. Cunoniaceae X X X X X R X
281 . Greyiaceae X X X X X
282. Cephalotaceae X X X X
Begoniales
283. Begoniaceae X X X X
284. Datiscaceae X X X X X
Droserales
285. Dioncophyllaceae X X
;;
x X
286. Droseraceae X X X X
!
X X
287. Byblidaceae X X X X X X
288. Podostemaceae ? x' X X X X
289. Hydrostachyaceae ? X X X X
Sarraceniales
!
290. Sarraceniaceae X x X X
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Xylem perforations Leaves
Stip-
ules
Inflorescences
present
absent
1
TO
TO
(J
QJ
E
J2
ro
>»
c
ro
E
ro
.D
£
ra
.2
"ro
*w
o
CL
CL
O
a>
a
E
to
c
3
o
CL
E
o
o
9?
c
<L>
o
c
1
1 i1 j 2
ro
i
a.
Q
E
8
ro
.a
E
cT
8 CLV)
o
'c
ro
CL
4)
-O
E
ro
i
1
i
S S ! s
E
>>
X X X
.
x X X x 1 X X
X X X X X X X X X
X X X R X X X
J
1pa X
X R X X X R X X R x | R X X X
X X R X X X X R X X x R X
X X X X X X X X
X X X X X X X X X X X
X X X
X X X R X X X R R X R
X ? X X X X X X X X
X X X X R X X R X
.
R X X X X X X R
X R X X X R R
;
x R X x 1 R X X X R X X
X R X X X R X R X X X X
X X X R X X X X R X
X X X X X X X
X X X X X X X X
X
X
X X X X X X X
X X X X X X X
X X R X X X X X X X X X
X X X R X X X X X X X R X
X X X X X X X
X X X X X X X X X
X
X
X
__
X
X
X
X X ? ? X ? ? X
X X X X R X X X X
X X X X X X
X X X X x X X
X X X X X X X
X X X X X R x X X X X
X X R X X X X X X X sub
X X R X X
X
X X X X X X
X X X X R X R X X X X X R
X X X X X X X
XX X X X X X X
X X X X rad R X R X X X X
X X X X X X X X
i
X X X X X X X
j
X
X X X X X X X R R X
X X X X X X X X X X
X X X X X X X X
X rad X X X x
j
X 1 X X X : X X X X
26 Angiosperm Families
Table 1a cont.
Order
Family
Habitat
Moisture
Temper-
ature
Habit Life style
5
mesic
dry
temperate
hot trees
shrubs
(0
c
ra
tO autotrophic parasitic
saprophitic
Nepenthales
291. Nepenthaceae X X X X X >
Polemoniales
292. Polemoniaceae X X X R R
1
_R X X
293. Hydrophyllaceae X X X X R sub X X
294. Boraginaceae
295. Fouquieriaceae
X X X X X X X X
X X X X X X
Gentianales
296. Loganiaceae X X R X X X X X X
297. Rubiaceae X X X X X X X j X X
298. Columelliaceae X X X X X
299. Gentianaceae X X X R X X R
300. Menyanthaceae X X X X X
301
.
Convolvufaceae X X X R X X X X
302. Cuscutaceae X X K X X
303. Apocynaceae X X X X X X X X
304. Plocospermataceae X X X X X
305. Asclepiadaceae X X X X R X X X X
Oleales
306. Oleaceae X X X X X X X
307. Salvadoraceae X X X X X
Cornales
308. Davidiaceae X X X X
309. Nyssaceae X X X X X X X
310. Garryaceae X X X X X X
311. Cornaceae X X R X X R X
Dipsacales
31 2. Caprifoliaceae X X X X X R X
31 3. Adoxaceae X X X X X
314. Valerianaceae X X R R X X
31 5. Dipsacaceae X X X X X X
Scrophulariales
316. Solanaceae X X X X X X X X
317. Nolanaceae X X X X X X
318. Scrophulariaceae X X R R X X X X hemi
319. Orobanchaceae X X X. X X
320. Buddlejaceae ? X X X X X R X
321. Globulariaceae X X X R X
322. Lentibulariaceae X X X X X
323. Acanthaceae X X X X X R X X X X
324. Bignoniaceae X X X X
„. |
X X R X
325. Gesneriaceae X X X R X X X X
326. Pedaliaceae X X X R R X X
Lamiales
327. Myoporaceae X X X X X X
328. Verbenaceae X X X X X X X X X
329. Phrymaceae X X X X
330. Lamiaceae X X X X R R
1
x X
!
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Xylem perforations Leaves
Stip-
ules
Inflorescences
present
absent
scalariform
simple
many
bars
CD
«b lg ill !.e
CD j Q. ! C ! C | ".C j *;
±2 : Q. I .£ : O : C : O
CD i O ! 0> j O i <D | c
w
CD
Q)
CD
E
CD
O
CD
E i
O
iO
;
0)
0)
CD
O
'c
CD
Q.
\
#| i
T3
CD
0)
CD CD
S ?
o o
1
j
0) :
.9. CD
c/> : t
_ 1 ._.. 1
X i x ' x 1 1 x | X R X X
j
X ! x : x x x ! x i x i R X R X x 1 X R X
X
!
x x R x ; x X X X X R X
X \ X x j R X X X R X
x 1 R " x ; X X X X X X i X
1
t
X
i
Rpn X X X X X X * X X R X
X
|
R
|
x
|
X X X X R X i X X R X
X
!
x
!
X X X X X
—j—
,
X
X
XX x R X X X X 1
X 1 x X X R X X X X X X X X X X X
X
1
X X X R X R X R R R R X
X X X
X i R X R x X X X R X X X
X ! X x ; x X X
X ] X R X | X x : R x 1 X X
X pR X X R X XJ X X X ..> - X X X
X X X x X X X X X X X
i
X 1 X X X X X x 1 X
X X X X X X R x 1 X X X R
X i X X X x 1 X x 1 X X
X ! x R X R X
1
X i X R x i X R X X X
X i x X X X x R X X x | R X X
X X j x x 1 R ! x X X .-
X i r X X x j x 1 x x 1
>:. X
X
x 1 R
I
x X x i RJ x x ! X X
1
x
• 1
! X 1 x R x x | R X ! X X
X j X
i X R! xl X X X X
X ! x
!
T X X x
i
X X X X X X X X
X ! x
i
X x
|
X X X X X
X
X
! x i R X X j X X X X X X X X X
\ x X X ( X X X X
i X
i
x * X X X
1
X
X
X
X i R x ! x X X X X X
X : R x ! R X X X X X X X
X X
•
—
j-
—
R ! x j x X X X R X R X
x i X i X j X X R ! x X X , i X
X
1
*_
X i X 1 x i R X X | X X X X
v I R X 1 x R i x X R | x | x X x j x X X X
X } X 1 x X X
"
| X i
x 1 R X 1 x R i x X 1 x ; X X n f R i! I R R X
28 Angiosperm Families
Table 1a cont.
Order
Family
Habitat
Moisture
Temper-
ature
Habit Life style
0)
5
o
</>
CD
E
0)
ffi
5.
E o
a
£
CO
c
.59
<D
o
!c
a.
o
o
3
CD
o
in
CO
co
o
«2
Q.
O
a.
CO
<n
Campanulales
331. Campanulaceae X X X R R X X
332. Goodeniaceae X X X X X X X
333. Brunoniaceae X X X X
334. Calyceraceae X X X R sub X X
335. Stylidiaceae X X X R sub X X
Asterales
336. Asteraceae R X X x X R x [ R X X
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Xylem perforations Leaves
Stip-
ules
Inflorescences
c
Q.
I
CO
XI
c
o
(A
0)
Q.
£
GO
e
ro
X)
I
to
m
n
3
0)
ra
15
opposite
simple
"O
c
O
Q.
E
o
o
entire
not
entire
c
a
CO
XI
CD
c
<D
CO
CD
Q.
raceme corymb .*:
CO
CD
O
"e
ra
Q-
thyrse
umbel
D
TO solitary flower
fascicle
cyme
X
X
1
R X X X R X R [ x X X X X X X — X
XX X R X x ! x X X X X X X
X X rad X
[
X X X
X X X X xi X X
X x X X x 1 X X X X
1 :
X R X X X X X R X j X X ; X j X
30 Angiosperm Families
Table 1b. Common character states
Aus, Australia; Bor, Borneo; br, bracts; cas, casual;
Mad, Madagascar; Mda, Madeira; Med, Mediterranean;
R, rarely; rad, radical; S, sometimes; sea, scales;
stds, stamindes; usu, usually; W.I., West Indies;
Order
Family
Flower Sex Sepals or Tepals
o
Q.
O
E
o
c
o
ro
1 o
1 1c
i
o.
i o
E
: O
i O)
j N
o
o
sz
Q.
E
a5
sz
dioecious
monoecious
polygamous
E
Q.
: HI
w
i JH
1 ro
_t/>
ro
Q.
0)
! J2
ro
Q.
i 0)
E
c
o
2>
ra
c
c
o
o
Trochodendrales
•
1 . Cercidiphyllaceae x I
1
X X V*
1
4 ?
2. Tetracentraceae X j X X x ! 4 X
3. Eupteleaceae X X X
.
-I-
.- „
4. Trochodendraceae X X X
Hamamelidales
5. Platanaceae X X X
t
"
6. Myrothamnaceae X X X i
7. Buxaceae X X X X R 1x 4,6(0) X
8. Hamamelidaceae X X X X X X R X 1 4,5(0,6,7) X X
9. Daphniphyllaceae X X X
1 0. Didymelaceae X X X X x
i
0-4
Salicales
1 1 . Salicaceae X x X
r
Balanopales
1 2. Balanopaceae X X X
Fagales
1 3. Leitneriaceae X X ? X X 0,4(3-8) (?) ? ?
14. Rhoipteleaceae X X X x
j
4 X
1 5. Myricaceae X X X X X i
!
1 6. Betulaceae X X X X X 0,4(1-5) X
1 7. Ticodendraceae X X X X f
-
18. Juglandaceae X R X X X x
J
0,3-6
j
X
19. Fagaceae X R X X X ! 46(-7)
i X
Casuarinales
20. Casuarinaceae X X X X X x
!
0(2?) X
Piperales !
21 . Saururaceae X
_.
x
.
r X
22. Piperaceae X X X |
23. Lactoridaceae X X X X x
!
3 X
24. Chloranthaceae X X | X X X X x
! 0,3
Magnoliales
25. Magnoliaceae X X R X X * 0,3 X
26. Winteraceae X X R X x
..j_.
2-6 X X
27. Annonaceae X X R R X X j 3(2,4) X X
28. Eupomatiaceae X X X X J
29. Degeneriaceae X X X X i 3(4) X
30. Austrobaileyaceae X X X X 19-24 X
31. Himantandraceae X X X 2 X
32. Schisandraceae X X X X x 9 15 X
33. Illiciaceae X X X X 7-33 X
34. Canellaceae X X X X 3-5 X X
35. Myristicaceae X X R X X 3(2-5) X
36. Trimeniaceae X X X X X 6,4 or oo X
37. Amborellaceae X R X X X 8 X
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of dicotyledon families.
C, common; Cub, Cuba; diss, disseminate; gl, glume;
N.Cal, New Caledonia; Nor, North; oft, often; peri, perisperm; pom, pome;
see sep, see sepals; sev, several; Sey, Seychelles; si, slight; spa, spadix;
1pa, 1 per axil; ~, about; and qq, many.
Sepals or Tepals Petals
&
TO
jO
E
£
>
CO
>
U)
i
o
E
o
CL
o
E
o
g.
T3
haplomerous
M
o
(D
E
o
o
c
0)
in
a.
c
Q)
9
£
c
c
Si
ro
c:
c
8
3
ra
o
'C
X)
E
3
>
>
V)
O
£
o
<D
Q.
diplomerous
haplomerous
M
ocB
E
o
D)
O
|
X X
x X
i X
X
X
X
X X X
R X X R 4,5(0,6,7) X R X
X
X X X
X
X
X x R X
X X
X
X R X
X
X X X
X X X
R? X
—
X
X
X X
X X
X X X 6-18 X X X X X
X X X X 3-12 + X X X X
X R X 6(12) X R
I
R X
X
X X 12-18 X X X
X X see sep [ x
X x 4-7 X X
—
X X X see sep X
X X X see sep X
X X X R 4,5(-12,0) X X R R X
X X R X
X X X [
X X see sep X i I
}2 Angiosperm Families
Table lb cont.
Order
Family
Flower Sex Sepals or Tepals
actinomorphic
zygomorphic
hermaphroditic
dioecious
monoecious
(0
O
E
(0
O)
o
a
</)
0)
Q.
0)
<0
sepals
tepals E3
o
c.
T3
c
c
8
38. Monimiaceae x j X | X I X x ] R I X 4-20(0} X }
39. Calycanthaceae x I x
_ .
i
|
x
I I x 15 30 X
40. Idiospermaceae X X | X I ! x 30-40 X
Laurales
41 . Gomortegaceae X X X X 6-10 X
42. Lauraceae X X X X X X 6(4,9) X X
43. Hernandiaceae X X X X X X X 3-10 X X
Aristolochiales
44. Aristolochiaceae X X X X x 3 X
Nymphaeales
45. Cabombaceae X X X X 3(4) X
46. Nelumbonaceae X X X X 4 X
47. Nymphaeaceae X X X X 4-6 X
Ranunculales
48. Ranunculaceae X R X R R X X 5-8(3} X
49. Ceratophyllaceae X X X X 8-1 5(?) X
50. Coriariaceae X X X X X X 5(6) X
51. Circaeasteraceae X X X X 2(3) X
52. Nandinaceae X X X X 00 X
53. Paeoniaceae X X X X 5(3-7) X
54. Berberidaceae X X X X 6(4) X
55. Podophyllaceae X X X X 6 X
56. Sargentodoxaceae X X X X 6 X
57. Menispermaceae X X R X X 6(1-12) x
58. Lardtzabalaceae X I X X X X X 3,6 X
Gunnerales
59. Gunneraceae *
!
X X X X X 2 X
Geraniales
60. Connaraceae x
!
X R X X 5(4,3) X X
61 . Geraniaceae x
i
x X X X 5(4,8) X X
62. Vivianiaceae x ] X X X 5(4) X X
63. Limnanthaceae x [ X X X 5-3 X
64. Oxalidaceae X f X X X 5 X X
65. Tropaeolaceae
I
x X X X 5 X
66. Balsaminaceae
I
x X X X 3(5) X
67. Linaceae X X X X 5(4) X X
68. Erythroxylaceae X [ X X
,_
x 4 5 X X
69. Zygophyllaceae
70. Balanitaceae
x j R X R X I X j 5(4) X R
X ] X X | X 5 X
71
.
Malpighiaceae x i X X I R X x
I
5 X X
X72. Stackhousiaceae x ! X X X 5
Rutales
73. Meliaceae X X R R R X X 5(3,4) X R
74. Simaroubaceae X R X X X X 3-5(-8) R X
75. Rutaceae X X R R R X R X 4,5(0,3) X X
76. Pittosporaceae X R X R X X 5 X X
77. Cneoraceae X X X X 3(4) X
78. Burseraceae X X X X X 3-5 X
79. Anacardiaceae X X X X X X 5(3-7) X X
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Sepals or Tepals Petals
toO
1
B
to
>
>
3
o
CD
E
o
a.
V)
3
O
CD
E
o
Q.
T3
haplomerous
oligomerous c
CD
th
2
Q.
c
CD
CO
.Q
CO
w
CD
n
E3
C
o
c
T3
0)
to
c
c
o
o
imbricate
valvate
pleiomerous diplomerous
haplomerous
oligomerous
X X X X see sep X
X X see sep X
X X see sep X
I
;
[ .
X x X see sep X 1 i
X
__.
R? R x X R see sep X X
X x X see sep X 1
1
1
!
I
x X X 0,3 X x
!
x X 3(4) X i x j
X X -20 X X
X X X R 5-25(0) x R X : X ! X !
X X R X R 5(0-12) X i R R x
X X X
i
1 ...,
X X X 5(6) X : x
X X j
J
X X 6 __x| ! X i
R X R X 5(-20) X R | R X
X R X 6(4) X
j
x R
X X 6,9 X X X
X X 6 X X
R X R R X R 6(0-9) X R i
.
"1 x X
X X X X 6,0 X I X
X X
,.
X X X R X 5(4) X R i X
X R 1 x X R 5(2-4,8.0) X x _
J
R X R
X x X R 5(4,0) X 1
„._. i.
X
X x X X 5-3 X 1 X X
X x X 5 X X X
t
H
X X- 5(2) X X R
R X X 5 X X X
X x X 5(4) X X X
| X X 5 X x 1 X
X R X X R 5(4,0} X X
x X 5 X X
XX X X X 5 X
X X X 5 X I X i x |
i x ! R X 5(3-14) X R R R X R
"T"
j R x X X R 3-5(7,8,0) X R R X X
1 ~
X R X R 4,5(0.3) X R X j x X R
X X X X 5 X X X j X
X X 3(4} X
_ i
X
X X X R 3-5(0} X R X X
R | x R X R 5(0,3-7) X R R X R
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Table 1b cont.
Order
Family
Flower Sex Sepals or Tepals
actinomorphic
zygomorphic
hermaphroditic
dioecious
O
o
<D
O
c
o
E
CO
o
E
a>
o
Q.
present
absent
to
TO
Q.
<D
CO
CO
TO
Q.
01
9A
E3
t3
c
to
0)
ro
c
c
8
Sapindales
80. Akaniaceae X X X X 5 X
81 . Sapindaceae X X R | X X X 5(3,4} X R
82. Melianthaceae X X R X X 5(4) X X
83. Hippocastanaceae X X
J
X X X 5(4) X X
84. Staphyleaceae X X R
I
x X X 5(-3) X X
85. Aceraceae X X X X X 5(4) X R
86. Sabiaceae X X X X X 5(4,6) X X
Fabales
87. Caesalpiniaceae X X X R R X R X 5(3,6.0) X R
88. Fabaceae X X X X 5(4) X
89. Mimosaceae X X R X R X 5(3-6,0) R X
Polygalales
90. Polygalaceae R X X X X 5 X R
91 . Krameriaceae X X X X 5(4) X
92. Trigoniaceae X X X X 5 X X
93. Vochysiaceae X X X X 5 X
Papaverales
94. Papaveraceae X X X X X X 2,3(4) X R
95. Fumariaceae X X X X X X 2 X
96. Tovariaceae X X X X X X 8(7-9) ?
97. Capparaceae X X X R R X X 4(-8) X X
98. Brassicaceae X R X X X 4 X R
99. Pentadiplandraceae ? X X X X 5 X
100. Resedaceae R X X R l X X 2-8 X X
1 01
.
Moringaceae X X X X 5 X
102. Bretschneideraceae X x
! X X 5 X
Batales
103. Bataceae X X X X 7 X 2,4,0(?) ?
Cistales
1 04. Cistaceac X X X X 5(3) X
105. Cochlospermaceae X X X X 5 X
1 06. Bixaceae X X X X 5 X
Caryophyllales
107. Cactaceae X X X X oo,(few) X R
108. Aizoaceae X X R X X 5-8 X
X109. Portulacaceae X X R X X 2(5-8) X
1 10. Basellaceae X X X X 5(4-8) X
111. Didiereaceae X X X X 2 ?
1 12. Gyrostemonaceae X X X X X 2-5 X
113. Phytolaccaceae X X R X X 4-10 X
114. Barbeuiaceae X X X X 5 X
1 1 5. Achatocarpaceae X X X X 4,5 X X
1 16. Petiveriaceae X X R X X 4,5 X
X
X
X1 17. Agdestidaceae X X X X 4,5
1 18. Nyctaginaceae X X R X X 5(3-7) X
1 19. Stegnospermataceae X X X X 5 X
X
R
120. Caryophyllaceae X X R X X 5(4-25) X
121 . Molluginaceae X X X X 5 X
122. Illecebraceae X X X X 4,5 X X
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Sepals or Tepals Petals
0)
o
j5
E
&
TO
>
ra
>
pleiomerous diplomerous
haplomerous
o
E
o
o
£
Q.
c
u
tO
-Ct
CD
E
C
o
c
to
£
TO
c
c
o
o
+~*
o
n
E
>
>
o
s
E
o
S.
diplomerous
haplomerous
oligomerous
i
X X X 5 X
J
X
i X R X R 5{0,3,4) X ] X R
X X 5(4) X
I
x
X X 5(4) X
I
x
X R X 5{-3) X
I
x R
X X R 5(4,0) X : X
X X 5(4,6) X X x I j x
X R x f R X X 5-0 X I X
I
X X
X X R 5(1,0) R j x
„
x
_..i
X R
R X x 1 R X 5(3,4,6) R x ! x X R
X
X
:::
X X 3-5 X X ! X X
X X' 5(4}
L
X X ' X
X X 5,3 X X X
X X R 1-3(5,0) X R X
X X X R 4-12(-16,0) x x X X
X X 4 X X X
X X 8(7,9) X X
R X X R 4(-14,0) X X R X
X X R 4(0) x X
X X X 5 X X
XX X X X R 2-8(0) X R X X
X X 5 X X
X X 5 X X
i
x ! x 4,0 X X
i
X R x R 5(3,0) X X R
X x 5 X X
!
X x 1 5 X X
T
x R R X «>,(8-10) X R
X X X X -30-40,0 X X X
— |
R R X X 4,5(2-16) X X R
I
R X R
I
R X X
t X X 4 X X
X X X
X i x X X
X X X
X
—
*"
T
""'
X X
X X
X X
R X R X
X 1 X 5 X X
R R X X X 5(4-1 2), X R R X
X
I
X x 0,4,5 X R X
x
1
X x 0,4,5 ?
I
X
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Table 1 b cont.
Order
Family
Flower Sex Sepals or Tepals
o
!c
Q.
O
E
o
c
o
03
o
a.c
o
E
o
O)
>»
N
hermaphroditic
dioecious
monoecious
polygamous
present
absent sepals
tepals E
C
distinct
connate
123. Amaranthaceae X
I x | R R X R
_
x
|
3-5(0,1} X X
124. Chenopodiaceae X X | x | X R X 1 3-5(0-4) X | X
Polygonales
1 25. Polygonaceae x
I
X X ; X | X X X 3-6 X X
Primulales
126. Plumbaginaceae X ] X X
1
x
4 5 X
127. Primulaceae x R X X x
!
5(4-9) X
1 28. Tamaricaceae X X R X x ! 4,5(6) X X
1 29. Frankeniaceae X X R X x 1 4-6(7} X
1 30. Myrsinaceae X X R X x | 5,4(3-6,9) X X
131. Theophrastaceae X X X X
t
x j 5(4) X X
Plantaginales
i
X X132. Plantaginaceae X X I X X X x j 4(3)
Proteales
1 33. Proteaceae X X X X X i x i 4 x i x
Santalales
134. Olacaceae X X X X X 3-6 X
X135. Aptandraceae X X X X X 4-8
1 36. Octoknemaceae X X
1
X X 5
?
?
1 37. Opiliaceae X X X X x X 4,5,0 X
138. Medusandraceae X X X X 5 x X
X139. Cardiopteridaceae ? X X X X X 5(4)
140. Santalaceae X X X j X X X 3-6 X X
141 . Loranthaceae X X X X R X 3,4{-6,0) X X
142. Misodendraceae X X x
X143. Grubbiaceae ? X X X x 4
Thymelaeales
144. Geissolomataceae X X X x
1
4 X
145. Gonystylaceae ? X X X X 1 5 X
146. Thymelaeaceae X R X X X X X ! 4,5(3-6) X
Euphorbiales
147. Euphorbiaceae X X | X X X X j 5,0(2-6) X X
148. Simmondsiaceae ? X X X X j 5(4-7) ?
149. Callitrichaceae X 1 X X
1 50. Aextoxicaceae X X X x ! 5(4-6} X
151. Pandaceae X j X x ! X 5 X
Urticales
152. Eucommiaceae ? X X X
1 53. Barbeyaceae X X x X 3,4 X
1 54. Urticaceae X R X X x | R X 4,5(0,2,3) X X
1 55. Iheliyonueeae X
\
*. U. _ x 1 X 2-5 X
156. Cannabaceae
1 57. Moraceae
X X x
j
X 5 X
X X ! X x
j
R X 4(8-0) X
X
X
X1 58. Ulmaceae X X X X [ x 4,5(3-8)
Mnlvales i
159. Sterculiaceae X I X X X x
1
5(3,4} R X
160. Eiaeocarpaceae X [ X X *
1
4.5 X X
X161 . Tiliaceae x i X R R X f X 5(3,4) X
162. Sphaerosepalaceae X I X X I X 4(6) X
X163. Malvaceae X [ X R R x
!
X 1 5(-3)
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Sepals or Tepals Petals
1
.a
.1
>
ra
>
3
o
£
o
Q.
v>3
O
E
f
T3
in
3
O
m
£
o
Q.
ra£
o
aJ
E
o
,g>
o
1
i
o.
H
to
E
C
o
c rac
c
o
o E
3
>
ra
>
in
o
m
E
o
Q.
v>
i
a>
E
o
a.
3
o
6
E
o
Ot
ra
sz
3
O
<D
E
o
gi
o
X X X
X X X
X X
!
x X 5 R X X 1 X
R 1 x X R 5(3-9,0) R X 1 R X R
X X 4,5(6) X Ij .i X
X X X 4-6(7) X R I X
r1 x R X 5,4(3-7) R X 1 R X R
X X 5(4) X X
X R X 4(3) X X X R
X X X
X X X 3-6 X X R X X X
X X X 4-8 X X X X
X X X 0,5 X
X X R 4,5(0) X X X
X X 5 X X X
X
X X
X X 5(4) X X X
X X X
R X X X 4-6(-9),0 X X X R X
X
X X X
X
X
X X
R X X 7-40(sca?)
X R X R X X 4-12,0 X X X X X
X X R X R X X 0,5(8-12) X R R R X
X R J X x
X
X X X 5(4-6) X X X
X X 5 X X X
X
X X X X
X R X
X X X
X X
R X X
R X R X
X X R X X 5,0 X X
X X X X X 4,5,0 X R X X X
X X R X R 5(3,4.0) X x | R
X R X X 4(5-8) X X R X
X X R X 5 X X X
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Table 1b cont.
Order
Family
Flower Sex Sepals or Tepals
o
!c
a.
o
E
o
CJ
O
n
o
a.
o
E
o
CD
>^
N
o
6
o
-C
n
a3
sz
dioecious
o
o
<D
O
c
o
E
o
E
03O
o
c
OJ
CO
O
c
</)
XI
CO
sepals
tepals
0>
n
E
c
distinct
connate
164. Bombacaceae X X X X 5 X
Violales
165. Flacourtiaceae X X X X x X X 6-3 (2-15) X X
166. Lacistemataceae X X
i
x X X X 4-6,0 X
167. Passifloraceae X X X x X X 5(3-8) X X
168. Malesherbiaceae X X I X X 5 X
169. Turneraceae X X X X 5 R X
170. Achariaceae X x X X 3-5 X
171 . Caricaceae X X X x X X 5 X
1 72. Violaceae X X X R R X X 5 X R
173. Stachyuraceae ? X X X X X 4 X
174. Scyphostegiaceae ? X X X X 3 X
1 75. Peridiscaceae X X X X 4,5{-7> X
176. Hoplestigmataceae ? X X X X 2-4 X
177. Loasaceae X X X X 5(4-7) ? ?
178. Cucurbitaceae X R X x X X 5(3-6) X X
Rhamnales
179. Vitaceae X X X X X X 4,5 X
1 80. Leeaceae X X X X 5,4 X
181 . Rhamnaceae X X X X X 5(4) X
182. Erythropalaceae x X X X 5 X
183. Aquifoliaceae X X X X X 4(5-9) X
1 84. Icacinaceae X X R X R X 4,5(0) X
Celastrales
185. Ctenolophonaceae X
_ X X X 5 X
186. Ixonanthaceae X X X X 5 X X
1 87. Irvingiaceae X X X X 5 X X
1 88. Dichapetalaceae X X X X X X 5(4) X X
189. Celastraceae X X X X X 4,5(3) X X
190. Goupiaceae X X X X 5 X
191. Siphonodontaceae X X X X 5 x ! x
Dilleniales
192. Dilteniaceae X x
.
R X X 5(3-17) X
193. Actinidiaceae X X X X X X 5 X
194. Saurauiaceae X X X X 5 X
Rosales
195. Rosaceae X X R X X 5(3-10) X X
196. Chrysobalanaceae X X X R X X 5(4) X
197. Elaeagnaceae X X X X X X 4(2-8) X
198. Neuradaceae X X X X 5 X
199. Corynocarpaceae ? X X X X 5 X
200. Crossosomataceae ? X X X X 5(3-6) X
Myrtales
201 . Myrtaceae X X R R R X R X 4,5(0,3) X X
202. Lecythidaceae X X X X 4-6(2,3) X
203. Barringtoniaceae X X X X 4(2,3,5)
204. Asteranthaceae X X X X 3,5(10-12) X
205. Dialypetalanthaceae X X X X 4 ? X
206. Sonneratiaceae X X X X 4-8 X
207. Punicaceae X x X X 5-8 X
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Sepals or Tepals Petals
imbricate
valvate
pleiomerous diplomerous
haplomerous
oiigomerous
present
absent
9
E
c
distinct
connate
imbricate
valvate
pleiomerous diplomerous
haplomerous
oiigomerous
R j x X x ! R 5(0) X i i x i
1
i j
x | ? R R X X x R 8-3(0-15) x i R X X
_ —+ _ _.
x X
R X RR X R x R 5(0,3-8) x i x
; X x 5 x i X
'
i X x 5 X | X
T
X X X 3-5 1 x X X
X X 5 R X X
X X X 5 x R X
—
X X 4 x X
X X 3 X X
R X i X
X X X j 11-14 X X X
X ? R X x ! 5(4-7) x X R X
X R X j 5(4-6) R X X X X
i
x x
!
4,5 x
_i x .... X X
1 1
x
1
x ; 5,4 ! x ! x X
X x x I R 5(4,0) x X
x x ! 5 x X X
X R x x j R 4(5-9,0) x X X X R X
X R X X R 4,5(3,0) X R X X X R
: 1 i
X X X 5 X X
x X 5 X X
1 x
!
X 5 X X
X i X X 5(4) X X X X
x 1 R x ! R 4,5(3,0} X R X R X R
x x j 5 X X X
X X x 5 x I X X
1
i
X R R ! x R x I 5(-2> x 1 X
1
x R
X x x 1 5 X X
X x x : 5 x ! x X
X
i
R T x R x ! R 5(0,3-10) x j X ! R X R
X X x j R 5(0,4) x ! X
j
X
X R X R i x
1
X X x 1 5 X i i X
X X x 5 X X | i X
X R x 1 5(3-6) X X X R
1
X X X R X R 4,5(0,6) X X
|
X
X
X
X X R X 4-6(8) X R
_l R X
X R X R 4(5,0} X !I X
X X R X X X
X X X 4 X ! X X
X
1
X i X X X 4-8,0 X : X X
X X [ X X 5-8 X i ! x X
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Table 1b cont.
Order
Family
Flower Sex Sepals or Tepals
actinomorphic
zygomorphic
o
o
SI
CL
g
I
o
o
o
o
10
O
u
Q>
O
c
o
E
O
E
cs
CD
>s
O
Q.
E
Gl
I
«
.a
(0
TO
a.
a>
tn
«
ra
CL
0)
0)
a
E
o
c
£
c
8
208. Rhizophoraceae X X R X X 3-8(-14> X
209 Lythraceae X X X X 4-6(8-16) X
210. Crypteroniaceae X X X X X 4,5
.............
x_
X211. Oliniaceae X X X X 4,5
212. Penaeaceae X X X 4 X
213. Melastomataceae X X R X X 4,5(3-10) X
214. Onagraceae X X R X X 4(2-6) X
215. Haloragaceae X X X X X X 2-4,0 X
216. Hippuridaceae X X R R X
217. Trapaceae X X X X 4 X
218. Combretaceae X X ? ? ? X X 4,5(6-8) X
Theales
219. Theaceae X XI R X X 5(4-7) X X
220. Bonnetiaceae X X X X 5 X
221. Pentaphylacaceae X X X X 5 X
222. Pellicieraceae X X X X 5 X
223. Medusagynaceae X X X X X 5 X
224. Eucryphiaceae X X X X 4(5) X
225. Paracryphiaceae X X X X X X 2-4(br.?) X
226. Symplocaceae X X X X X 5(4) X
227. Tetrameristaceae X X X X 4 X
228. Ctusiaceae X X X X X X 6-2(-14) X X
229. Quiinaceae X X X X X 4,5 X
230. Hypericaceae * X X X 4,5 X X
231
.
Elatinaceae X X X X 3-5(2-6) X X
232. Dipterocarpaceae X X X X 5 X
233. Humiriaceae X X X X 5 X
234. Ancistrocladaceae ? X X X X 5 X
235. Marcgraviaceae X X X X 4,5 X X
236. Caryocaraceae X X X X 5,6 X
X237. Ochnaceae X X X X 5(3-10) X
238. Strasburgeriaceae X X X X 8 10
-
x
X
X
239. Diegodendraceae X X
_ _
X X 5(6)
240. Scytopetalaceae X X X X 3,4
241. Sarcolaenaceae X X X X 3-5 X
Ericales
242. Ericaceae X R X R X X 5(3-8) X X
243. Tremandraceae X X X X 5,4(3) X R
244. Epacridaceae X X X X X 5(4) X
245. Clethraceae X X X X 5 X
246. Empetraceae X X X x X X X 3(2) X
247. Pyrolaceae X X X X 5(4) X
248. Monotropaceae X X
]
X X 2-6 X
249. Diapensiaceae X X X X 5 X X
250. Cyrillaceae X X X X 5(6) X R
X251 . Lennoaceae X X
i
X X 5-10 X
Ebenales
_^_
252. Ebenaceae X vx X X X 3-7 1 X
253. Sapotaceae X X X
I
X X X 4-8<-12> x
i
x
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Sepals or Tepals Petals
imbricate
valvate
« ! </>
£ ! £
CD S CD
E ! E
O I o
d> Q.
a. tj
1
i
§ 1 s2 o
1 1 1
TO —£ O
c 1 *;
8 i S
£ £
Q.
j
ra
o3n
E
c
t3
c
T3
a>
TO
c
c
o
o
I
i
i
I
TO : (D
(0
O
i
E
o
CD
a.
<f> ^ n
=> o 3pep
CD c ! 92
E ! | | £
5- t \-S
X R X X X R 3-8(14,0) X R X X
X R R X X R 4,6(8,0) X R X
X X X
„4 -
X
X X 5(4) X j X
X X i ._.„
.
X R R X R X 4,5(3-10) X R X R
X R X R X R 4(0,2-6) X
j
x4 R X R
X X X X 2-4,0 X
j
X X
X
X X X 4 X X
X R X X 4,5(6-8) X R X
X R X X 5(4-8) X X R X
X X X 5 X X
X X 5 X X X
X X X 5 X X
X
X
X X 5 X X X
X X 4(5) X X
(br?) X X
X X 5(3-11) X R X R
X X X 4 X X
X R R X X X R 6-2{-14,0) X R R X X
X X 4-8 X X X
X X X 4,5 X
.. .
X
X
X X
X X X R 3-5(2-6,0) X X X
X X 5 X X X
X X X 5 X X
X X X 5 X X X
X X X 4,5 X X X
X
X
X
L
X 5,6 X X X
R X R X 5(4-12) X R X
X L X 5 X X
X X X 4(5-8) X R X
X X X 3-16 X X X X X X X
X X X X 5,6 X X
X X R X R X 5(3-8) R X X I X j R X R
X X R X 4,5(3) X X X R
X X 5(4) R X X X X
X X X
J
5 X R X X
X
I
X X R 3(2,0) X
[ X
X
X X 5(4) X R X
X X X X R 3-6(0) X X X X X
X X X 5 X X X
X X X 5(6) X X X
|
X
X X X 5-8 X X ! X X
j
X X X 3-7 X X R X X
R X X X 4-8 I X X X X
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Table 1b cont.
Order
Family
Flower Sex Sepals or Tepals
o
p.
o
E
o
c
o
ra
o
sz
a.
o
E
o
>.
N
o
S
o
c
Q.
CD
E"
d>
dioecious
monoecious
polygamous
present
absent sepals
tepals
XI
E
c
c
w
©
CO
c
c
o
o
Styracales
[
254. Styracaceae X X __X_j X X 4,5{-7) X
X
"
255. Lissocarpaceae X 1 X X X 4
256. Alangiaceae x i X R R X X 4-10 X
Rafflesiales
257. Hydnoraceae X X X X 3,4(5)
I
x
258. Rafflesiaceae x
i
R X X R XJ- X 4-10 R i x
259. Balanophoraceae x 1 R X X : x i R ! x 3,4(0,2-8) x ! x
Araliales
j
260. Araliaceae X X X X X | x 5(3-10) X
261. Apiaceae X R X R R R X X 5 X
Saxifragales
262. Crassulaceae X X R X X 4,5(3-30) X X
263. Saxifragaceae X R x
I
R X X 5(4-7) X ?
264. Parnassiaceae X x
I X X 5 X
265. Eremosynaceae x
1
X X X 5 X
266. Francoaceae X X i X X 4(5) X
267. Davidsoniaceae X X | X X 4,5 X
268. Hydrangeacoae X 1 x X X X 5(4-10) x X
269 Philadelphaceae x
1
X X X 5,4 X
270. Pterostemonaceae X j X X X 5 ? ?
271 . Iteaceae X i X j X X X 5 x
272. Baueraceae x
1
x
! X X 6-8(4-10) X X
273. Bruniaceae x
1
x
1
X X 4,5 X X
274. Vahliaceae X x
|
X X 5 x
275. Donatiaceae
1
x
i
X t X X 5-7 X
276. Tetracarpaeaceae x [ X X X 4 X
277. Escalloniaceae
.
« x ) R R X X 4,5 R X
278. Grossulariaceae X | X | X X X 5(4) X
279. Brunelliaceae X j R 1 x R X X 4,5(-7) X
280. Cunoniaceae x
I X x X X 4,5(3-6) X X
281 . Greyiaceae X
J
X X X X 5 X X
282. Cephalotaceae X
.
X X X 6 X
<-
Begoniales
283. Begoniaceae X X X X X X 2-5 X R
284. Datiscaceae x j R x X X 1 3-6(-10) ? I
Droserales i
285. Dioncophyllaceae X X X X
J
5 X X
286. Droseraceae X X X j
....
x
.1. ,
5(4,8) X
287. Byblidaceae X X X
_xJ 5 X X
288. Podostemaceae ? X X X x 1 2,3,5 X X
289. Hydrostachyaceae ? X x R x
Sarraceniales
290. Sarraceniaceae X X X X 5(3-6) X
Nepenthales
.
291. Nepenthaceae X x X X 4(3-6) X R
Polemoniales
292. Polemoniaceae x [ R X F X X 5(4) X
293. Hydrophyllaceae x
!
x
.[ X X 5(6-8,10-12) X X
X294. Boraginaceae x R x | R R X X 5(4-10) X
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o
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TO
CO
o
CD
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i x R x X 4,5(-7) R X R X
_5_L_ x X 4 X X
XX X X 4-10 X X X X
'"V"
I
x X X
X [ X X see sep R X
! X R I x R X X see sep X X X
1 R | x R X R 5(0,3-10) X R X X R X R
X X R 5(0) X X X X
R R X X 4.5(3-30) X X R R X R
R X X R 5(4-7,0) X R R X
X X 5 X X
X
X
X X 5 X X
X X 4(5) X X
X X
R X X 5(4 10) X R R X
X X 7-4 X X X —
X X X 5 X X
X X X 5 X X X
x X X 6-8(4-10) r X X X
X X 4,5 X R X
X X X 5 X X
X X 5-10 X X X
X X 4 X X
X X X X 4,5 X R X X X
X X R 5(4,0) X X
X X X
X R X R 4,5(3-6,0) X
—
X
X
R
X X X 5 [x
X X X
X X X X 5-2,0 X R X X
R X X X
X X 5 X —
R
X
XR X X 5(4,8) X
X X X 5 X X X X
X X X
X X
X R X R 5(4,6,0) X X
X R X
1
X x
1
5(4) i x X
,
R X x 5(6-8,10-12) X X R X
R X x 5(4-10)
i
x X R X
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Table 1b cont.
Order
Family
Flower Sex Sepals or Tepals
o
sz
Q.
O
E
o
o
n
o
_c
Or
o
E
o
en
>»
N
o
a. o
o
CD
o
-o
1
o
a>
o
c
o
E
O
E
n>
o>
>^
8.
present
absent sepals
tepals
9
E
o
c
£
ro
c
c
o
o
295. Fouquieriaceae X X x X 5 x
I
Gentianales
296. Loganiaceae X R X R X X 5,4 X I X
297. Rubiaceae X R X R R X R X 4,5(0,3) I X
298. Columelliaceae X X X X 5(4,6) X
J
299. Gentianaceae X X R X X 4,5(2-12) R | x
300. Menyanthaceae X X X X 5 x
J
x
301 . Convolvulaceae X R X R X X 5(4) x | R
302. Cuscutaceae X X X X 5(4) X | X
303. Apocynaceae X X X X 5(4) x
304. Plocospermataceae X X X X 5(6)
I
x
305. Asclepiadaceae X x
! x X 5 ! x
Oleales I
306. Oleaceae X X R R X R X 4(0-15)
i
x
307. Salvadoraceae X X X x X 3,4(2,5)
I
x
Cornales
308. Davidiaceae X X j X X X i
309. Nyssaceae X A L X X X 5 . x I
310. Garryaceae X X X X X 0,2-4 X
31 1 . Cornaceae X x R R R X X 4,5
Dipsacales
i
322 LjCapnfoJ|aceae
313. Adoxaceae
X X x [ X X 5(4)
i
x
X R X f X
—
X 2,3(1-5) ! x
314. Valerianaceae R X x
J
R X X 5(2-4) X
31 5. Dipsacaceae R x X j X X 5,4 X
Scrophulariales
316. Solanaceae X R X X
X
X
X
5(4,6) X
317. Nolanaceae x X 5 X
318. Scrophulariaceae R X X X X 5(4-8) X
319. Orobanchaceae
X
X
X
X
X
X X X 4,5(2) X
320. Buddlejaceae ?
321 . Globulariaceae
x
X
X
X
x
X
X
X 4(5) X
X 5 X
322. Lentibulariaceae x 5,4,2 X X
323. Acanthaceae X X X 4,5(3) X
324. Bicpnoniaceae X X X X 5 X
325. Gesneriaceae X X X X 5(4,6) X X
X326. Pedaliaceae X X X X 5
Lamiales
X327. Myoporaceae R X X X 5 X
X
X
X
328. Verbenaceae X X X X X X 4,5(-8)
329. Phrymaceae X X X X 5
330. Lamiaceae X X
1
x x X 5(4)
Campanulales
!..„„
R X331. Campanulaceae X X X R 1 X X 5(3-10)
332. Goodeniaceae X X X R X 5(3,0) X X
333. Brunoniaceae X X X X 5 X
334. Calyceraceae X X X
1
X X 5(4,6) X
335. Stylidiaceae X X I X j X X 5(4-9) x i x
Asterales
336. Asteraceae x i x x R x
!
x
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Sepals or Tepals Petals
3
o
xi
E
3
>
CO
>
pleiomerous diplomerous
haplomerous
3
2
is
E
o
.2>
o
present
absent
9
E
c
"G
c
"55
5
c
c
8
imbricate
valvate
pleiomerous diplomerous
haplomerous
oligomerous
X X X | 5 X X I X \
1 ; I
X
—
X X 4,5{-16) X X x R I R j x
.
x R X 4,5(3-10) X X X r ; x R
X X 5(6) X X X
R 1 x R X 4,5{-12) X R R | x
x X 5 X R X 1 x
X X X 5(4) X R
_._ i_>L_
X X 5{4) X X i x
X
X
x X 5(4) X X R
i
x
„„
X X 5(6) X X i x
X X 5 X X X ! x
X
R 1 R X X R 4(0-15) R X X X R R x
X X X 4(5) X X X X
1 X
I X X X 5(4-8),0 X X R X
X
~
1
"
X X X
X X j 4,5 X X X
I
!
- r
X X 5(4) X X X
i X X X 5(4,6} X X
X R X 5(-3) X X X R
X X 5,4 X X X
<
-
i X X 5(4,6) X X X
X X 5 X X
R X X R 5(4-8,0) X X R X
XX R X 5 X X
X X 4(5) X X X
X X 5 X X X
X X X 5 X X X
X R X 4.5 X X X
X X 5(6,7) X X R X
X X 5(4,6) X X X
X X 5 X X X
X x 1 5 ! x X I ! X 1
R X X
J
4,5(-16)
J
x X [ R
J
R
i
x
X x i 5 ; x x I
_| *....
X x 1 5(4) X X I \ x 1
x
1
™„ L i
R X R 5(3-10) R x
I
x | R I x R
X R X j 5 X X i X
X X 1 5 X X x
x
..
x
i
5(4,6) X X ! x
R X x 1 5(4-9) X X ! R i x
J
X x
I
5(4) X ! x X j
46 Angiosperm Families
Table 1c. Common character states
Aus, Australia; Bor, Borneo; br, bracts; cas, casual;
Mad, Madagascar; Mda, Madeira; Med, Mediterranean;
R, rarely; rad, radical; S, sometimes; sea, scales;
usu, usually; W.I., West Indies;
Order
Family
Stamens Stami-
1
E
C
CO
rj
o
£
o
Q.
w
g
CD
E
o
a.
T3
o
0)
E
o
Q.
TO
(0
o
<D
E
o
O
distinct
connate
free
from
perianth
adnate
to
perianth
in
O
ro
Q.
<D
It)
Q.
a>
o
CL
s
c
<D
0)
c
0)
0)
Trochodendrales
1. Cercidiphyllaceae 8-20 X X X X
2. Tetracentraceae 4 X X X
3. Eupteleaceae -10 X X X
4. Trochodendraceae 20-40 X X X
Hamamelidales
5. Platanaceae 3-7 X X X X
6. Myrothamnaceae 4-8 X X X X X
7. Buxaceae 4,6{-30) X X X X
8. Hamamelidaceae 4,5{-32) X X X X X
X9. Daphniphyllaceae 6-14 X X X
1 0. Didymelaceae 2 X X X
Salicales
1 1 . Salicaceae 2,3<-60) R R R X X R X
Balanopales
1 2. Balanopaceae 36(1-12) R X X R X X
Fagales
1 3. Leitneriaceae 3 12 X X X X X
14. Rhoipteleaceae 6 X X X
1 5. Myricaceae 4-8(2-16) R X X R X R X
1 6. Betulaceae (1)2-6 X X X X X
1 7. Ticodendraceae 6--40 X X X X X
18. Juglandaceae 3-40(-105) X X X X X
19. Fagaceae (3)4-40 X X X X X
Casuarinales
20. Casuarinaceae 1 X X X
Piperales
21 . Saururaceae 3-8 I X X X X
22. Piperaceae 110 X X X X X
23. Lactoridaceae 6 X X X
24. Chloranthaceae 1,3,50-250 X X X X X X
Magnoliales
25. Magnoliaceae -30-50 X X X
26. Winteraceae 12-250 + X X X R X
27. Annonaceae
-150(3,6,9) X R R X R R X
28. Eupomatiaceae -50 X X X
29. Degeneriaceae 20-30 X X X
30. Austrobaileyaceae 7-11 X X X
31. Himantandraceae -40 X X X
32. Schisandraceae 5-60 X X X X R X
X33. llliciaceae 4-50 X X X X
34. Canellaceae 7-40 X X X X X
-
x
.
X
35. Myristicaceae 2-45 X X X X X
36. Trimeniaceae 6-22 X X X X S
37. Amborellaceae -18 X X X
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of dicotyledon families.
C, common; Cub, Cuba; diss, disseminate; fr, frequently; gl, glume;
N.Cal, New Caledonia; Nor, North; oft, often; peri, perisperm; pom, pome;
see sep, see sepals; sev, several; Sey, Seychelles; si, slight; spa, spadix;
1pa, 1 per axil; ~, about; and co, many.
nodes Anthers Pollen Fl. disk
ijj
e
C
£
ro
c
TJ
(0
T3
<D
X
ro
TJ
CD
X
«:
o
TJ
o £
c
tz
o
o
3
c
0)
a.
ro
3
ro
o
3
w
1
CO
&
ra
Q.
o
o
3
CO
a.
5
o
TO
3
Q)
ro
o
Q.
8
0)
to
o
o
o
Q.
O
(J
0>
o
en
ro
o
t
CN
><
O
a.
TJ TJ
"53
o
CO
diss,
by
wind
diss,
by
animal
absent
present
X X X X x J X
X X X X x X
X X X x x ! X
X X X X X ! x X
X X X X x 1 X
- --
X X X X x
1
X
X X X X X X
R X X X X X X X x i x X X
X X X X X X
X X X X X
X X X X X X X R X X
X X X X X
X X X X
X X X x
—
X
XX X X *
? X X X x ! X
X X X x 1 X
X X X X x 1 X
X X X X X X | X X
X X X X X X
X X X X X X X
X X X X X X X
X X X X X
X X X X X
X X X X X X
X X X X X X X R
9
X
X
X X X X X X X
X X X X
X X X X X
9-16 X X X X X X —
X X X X X
X X X X X X X
X X X X X X X
X
X
XX X X X
X X X X X
X X X X X X
X X X X
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Table 1c cont.
Order
Family
Stamens Stami-
1
E
C
pleiomerous
diplomerous
haplomerous
o
CD
E
o
o
distinct
connate
"c
ro
q>
Q.
E
o
CD
E
c
CD
a>
Q.
O
Q)
ro
c
-o
ro
Zi
o
ro
a.
CD
l/>
a.
CD
in
o
ro
"53
Q.
Q.
0)
present
absent
38. Monimiaceae (1) -150 x 1. x X R X R j X
39. Calycanthaceae 5-30 X I X X X X i
40. Idiospermaceae 13-15 x ! X X
j
Laurales
41 . Gomortegaceae 8,9(7-11) X X S | x
42. Lauraceae (2)3-1 2(-36) R X X R X C i x
43. Hernandiaceae 3-6(7) X X X S 1 x
Aristolochiales
44. Aristolochiaceae (4-I6-40 X X X X X X
Nymphaeales
45. Cabombaceae 3 18( 40) X X X X X
46. Nelumbonaceae 100-120 X X X
47. Nymphaeaceae (15-J50-100 X x i X ; X ! R X
Ranunculales
R~T x
T~x
'
48. Ranunculaceae 5-110 X X X x
._
_.[_.„
49. Ceratophyllaceae 5 27 X X X X
50. Coriariaceae 10(12) X X 1 X
51 . Circaeasteraceae 2(1,3) X x
!
1
x
52. Nandinaceae 6 X x
I
x
53. Paeoniaceae 45-75 X x
1
! X
54. Berberidaceae 6(4-15) R X X
1
x
55. Podophyllaceae 12(18) X X X
!
i X
56. Sargentodoxaceae 6 X X
"
""1
! x
57. Menispermaceae 6,3(2-24) X X R X X ! X
58. Lardizabalaceae 6 X X X ! x
Gunnerales
59. Gunneraceae 2 X X ! x
Geraniales
60. Connaraceae 5(4), 10(8) X X X X
"
1
1
s
.
X
61
.
Geraniaceae 5(4),10(8)(15> R X X x s X
X62. Vivianiaceae 10(8) X X
63. Limnanthaceae
64. Oxalidaceae
10,6
10(15) R
X X X X
X
X
X s X
X65. Tropaeolaceae 8 X
66. Balsaminaceae 5 X X X
67. Linaceae 5(4),10(8)(15) R X X R X s X
68. Erythroxylaceae 10 X X X
69. Zygophyllaceae 10<8)(1 5)<3,4) R X X R X X
70. Balanitaceae 10 X X X
71 . Malpighiaceae 10(15) R x X X s X
X72. Stackhousiaceae 5 X X X X X
Rutales
73. Meliaceae
74. Simaroubaceae
75. Rutaceae
8,10(3-25)
3-10(12-18)
R
R
R R XX
X
R X
X X X s X
X(2)4-10(50-100) R X X R X R X ] X R
76. Pittosjporaceae 5 X X X
77. Cneoraceae 3(4) X X X X.
78. Burseraceae 3-10 X X X X R X
79. Anacardiaceae 5(3-15) R R X R x R s X
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nodes Anthers Pollen Fl. disk
E adnate
basifixed
dorsifixed
o ! ro
.E ! ciS
B
-c
Q>
CL
TO
C
3
ro
o
in
CO colpate
rup(or)ate
s
ro
1
colporate
colporoidate
rug(or)ate
poly-(2-4)porate
8
CM
T3
8
ro
T3C
5
to
to
ro
E
ro
>.
r»
T3
absent
present
X X x
!
X 2<3)
2(3?)
I 1
X X I X x
7-17 X I X i
x
I
X . X
x ! 2 X ! x
1
3 v IX i x X i x
X x! X x ! X R
X x ! X X
1 ! 1
1— —
x ! X I X X X X X
i
I
X X
J.
X
1 _.-
X
x x. X X
x X X X x R | X
x X X X X x R X X
i
X ! X X X X
x X X X X X X X X
x X X X X X
x I X X X
—
f
x X X X X
X
X
X
X
X I x X X
x X X X X X
x
!
X X X X
x X X X R X X X
x X X ! x X X
X i x ! x !X X
Z1Z
j 1
X
X X
X
I
X
X
! x I x i [
x i x
X
X
X
R ! x X
|
X
|
X
—
X
X
X
! x X i L X X
)
-
X X X ! x X X
X X X X
1
X X x | R X
X
X
x X
jfT
: *
-
t
X ! x I x 1
X j X X
5,10 x X X X
i
X X X X
1 X X X
X
X *
- i *
_ L *—
R 1 x x
!
X x X R X X
r
1
!
X
t
X X X —
i
*
x X
5 X 1 X X
—
X X X X X
X X X X X X X
X X X
_ L _.. X i X X X X
X
X
5 X X x ! X X i X X
X X X
i
X X X X x
X X X
I
x X X X X x i R
1 X X ii X 1[....- X X X
1 X X X R
•
i
X X X
R 1 x X
! X X x ! x X X X
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Table 1c cont.
Order
Family
Stamens Stami-
q3
E
pleiomerous
diplomerous
«03
o
0)
E
! 2
I CL
i «£
o
CD
E
o
gi
o
distinct
connate
c
ra
q3
CL
E
o
<D
0)
*•—
si
c
ra
<D
Q.
O
B
TO
C
"D
05
episepalous epipetalous c
9)
<n
2
a
c
a>
(A
.n
CD
Sapindales
80. Akaniaceae 8(9) X X X
81 . Sapindaceae 8(4,5,10,12-30) R X R X X
82. Melianthaceae 4,5 X X X X
83. Hippocastanaceae (5)-8 X R X X
84. Staphyleaceae 5 X X X
85. Aceraceae 8(4-10) X R X
S
X
86. Sabiaceae 5(4-6) X X X X S X
Fabales
87. Caesalpiniaceae 10(1-60) R X R R X X
—
S X
88. Fabaceae 10(5,9) X R R X X
X89. Mimosaceae 4-500 X X X R X R
Polygalales
90. Polygalaceae 8(3,4,5,7,10) X R R R X X X ?
91 . Krameriaceae 4(3) X R X X X S X
92. Trigoniaceae 3-12 X X X X X
93. Vochysiaceae 1 X X X
Paj)averales
X94. Papaveraceae 4-85 X X X X
95. Fumariaceae 4,6 X X X X X
96. Tovariaceae 8(7,9) X X X
97. Capparaceae 1-100 + X X X X X X
98. Brassicaceae 6(4-16) R X X X X X
99. Pentadiplandraceae ? 9-13 X X X X
100. Resedaceae 3-45 X X X X X X
101 . Moringaceae 5 X X X
102. Bretschneideraceae 8 X X X
Batales
103. Bataceae 4(2-5) X R X X
Cistales
104. Cistaceae
-25-100(3-6) X R R X X
105. Cochlospermaceae -80 X X X
1 06. Bixaceae -200 X X X X
Caryophyllales
107. Cactaceae -30-700 X X X X s X
108. Aizoaceae
-120,4,5,8,10,(1) X X X R X X ? X
109. Portulacaceae 4,5(1-50) R R X R X R X X R X
1 10. Basellaceae 5 X X X X X S X
X111. Didiereaceae 8-10 X X
112. Gyrostemonaceae
1 1 3. Phytolaccaceae
6-100 X X X X X
5-30 X X X X X X
114. Barbeuiaceae -50-60 X X X
115. Achatocarpaceae 10-20 X X X X
X116. Petiveriaceae 4-25 X X X X X
1 17. Agdestidaceae 15-20 X ? X
1 18. Nyctaginaceae 5(1-30) R R X R X X X X R X
1 19. Stegnospermataceae 10 X X X
120. Caryophyllaceae 10(3-13) X R R X R X
X121. Molluginaceae 3-1 O(many) R X X X X
122. Illecebraceae usu 3-5 X X X X X
Angiosperm Families 5!
nodes Anthers Pollen Fl. disk
e
c
c
T3
basifixed
dorsifixed
distinct
connate
0)
3
XI
<D
<X
COC
1(-3)-sulcate
colpate
a
0}
TO
8
=1
oa
8
to
o
o
a.
8
rug(or)ate
poly-(2-4)porate
CD
8
-o
8
CO
diss,
by
wind
diss,
by
animal
c
(U
If)
X3
CO
c
in
CD
Q.
i
X X X
<~
-I ._.
x X
X X X X X R X X
X X X x X X X
X x X X X X
X X X X X x R X
X X X X X X R X R X
3 X X X X R
'
"'
t
i
X X X
x X X X X X
i
X X X X
x X X X X
t
L
x X X R X X
X X X ! R X X X
x X X
1
X R X X R
X X X X i X X
S-4 X X X
1
x X
1-4 X R X X x 1 X X X
X X X X X x 1 X X X X X X
X X X X X X t X X X
X X x X X X X
X X X R
, 1
X R X
X X X i
,. t
R X X X
X X X X x ! X X
X X X X R
~
f X X X
5 X X X
*
~
1 X X X X
X X X j X X
1
i
X X X X r X X
!
X X X X X X
X X X
t
X X X X
X X X X X X X
X X X X j x ! X X X
X X X X X X ! X X
X X X ! R X X
R X X X i X X X X X
X X X j X X X
X X X X X
X X X X X X X X X X
X X X X x 1 X X
X X X : X X
X X X X X 1 X X X X
X X X X X
X X X X i X R X X X
X X X X X
X X X 1 X X X X X
X X X
1
X j X X X X
X X X [ x__ X ] X
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Table 1c cont.
Order
Family
Stamens Stami-
<5
E
C
1
<u
E
o
a)
Q.
in
o
CD
E
o
Q.
haplomerous
oligomerous
distinct
connate
c
CO
CD
a.
E
o
CD
I
c
to
CD
Q.
O
£
ra
(0
episepalous epipetalous
0)
to
CD
a.
c
a>
«
(0
123. Amaranthaceae 5(1-4) ! x I R X X X X
X
S
s
oft
R
X
X124. Chenopodiaceae 3-5(1,2) r
~
\ v
i I
x X X X X
Polygonales
125. Polygonaceae 6-9(1-5,12-50) Fi ! x ] x R * x X X s X
Primulales
"
"'""5
5(3-9)
s126. Plumbaginaceae | X j x
-
x
X
x X
127. Primulaceae
128. Tamaricaceae
i
R | x 1 R X 1 X X S R X
4-101-75) R j x | x | X i X
1
X
: X129. Frankeniaceae 4 6(3-24) R R ! x
.
.
!
X
R X | X
j X130. Myrsinaceae 5,4(3,6) R X X
x
.
x X
131. Theophrastaceae 5(4) 1 x i X i X ! x x !
Plantaginales
[
1 32. Plantaginaceae 4(1-3) x i R X ! X | X ; s X
Proteales
X ! x [ R 1 x x I" "r
!
x~~1 33. Proteaceae 4
Santalales
X L X s S ' x134. Olacaceae
135. Aptandraceae
136. Octoknemaceae
1 37. Opiliaceae
3-20
4,5
5 ~
4,5
X X x
!
X
i
X
.1
X
x
X
zitu
! X
x
I
:
s
S
1 X
1
x
i x
x
I
1-
.j
i
1
x
1
X \ X
| X
:
X
X X
- * -
X j X
138. Medusandraceae
139. Cardiopteridaceae ?
140. Santalaceae
141 . Loranthaceae
142. Misodendraceae
143. Grubbiaceae ?
_
5
5(4)
3-6
3-6
"
1 U i
x
1 x 1 x !
X !
x :
•
4
X :
x
!
X
X
X
X
X
X ] X :
1 X | X2,3(1,4)
8
X X X
Thymelaeales
144. Geissolomataceae
145. Gonystylaceae ?
146. Thymelaeaceae
~~8
8-80
x
X XX 1 X X !
X X R i x x j X
4-10(1,2) X X R X ! X X X
Euphorbiales
147. Euphorbiaceae R5,10(1-300?) X X R X X X
X148. Simmondsiaceae ?
149. Callitrichaceae
(8)10-12 X X
1
5
R X
X X
X
X
1 50. Aextoxicaceae X
R
X
151. Pandaceae 10(5-15?) X X
Urticales
""r X R152. Eucommiaceae ? 10(4-12) X
X
X
—
X
X
X
X
X
X
X
153. Barbeyaceae
1 54. Urticaceae
6-9(10,12) R X
4,5(1-3) x
R
R
R155. Theligonaceae 7-12(2-30) R X X
X156. Cannabaceae 5 X
1 57. Moraceae 4(1,2) X R X
1 58. Ulmaceae 4-8(10-16) R X X X X X S
Malvales
R X
—
jsjT X
X
1 59. Sterculiaceae 5,10(4-45) R X j X
160. Elaeocarpaceae -25-80 x X
X
X
X
X
X
161 . Tiliaceae
162. Sphaerosepalaceae
163. Malvaceae
5-85
25-160
-60(5,10)
x
X
X
X I X
" R 1 R
X
X
X
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Table 1c cont.
Order
Family
Stamens Stami-
1
E
C
W
o
m
E
o
<D
Q.
Z3
o
<u
E
o
a.
T3
M3
O
aj
E
o
"5.
ra
.e
V)
o
ai
E
o
.£?
o
o
aj
ra
c
c
o
o
free
from
perianth
adnate
to
perianth
episepalous epipetalous c c
XI
m
164. Bombacaceae 5-100 X X X X X S x
Violates
165. Flacourtiaceae -ioo+m X R R R X X h s X
166. Lacistemataceae 1 X X X
167. Passifloraceae 5(3-20) R R X R X s X
168. Malesherbiaceae 5 X X X
169. Turneraceae 5 X X X X X
170. Achariaceae 3-5 X X X X X
171 . Caricaceae (5)10 X R X X X X X
1 72. Violaceae (3)5 X R X X X
173. Stachyuraceae ? 8 X X X
174. Scyphostegiaceae ? 3 X X X
1 75. Pendiscaceae -16-20 X X X
1 76. Hoplestigmataceae ? 20-35 X X X X X
177. Loasaceae (2,5,10)-300 X R R R X X X X S s X
1 78. Cucurbitaceae 3(1-5) X R R X X X R X
Rhamnales
179. Vitaceae 4,5 X X X
1 80. Leeaceae 4,5 X X X X X
181 . Rhamnaceae 5(4) X X X
1 82. Erythropalaceae
183. Aquifoliaceae
5 X X X
4(5-22) R R X X X X S X
1 84, Icacinaceae 4,5(3) X R X X X S X
Celastrales
185. Ctenolophonaceae 10 X X X
1 86. Ixonanthaceae 5,10,15,20 X X X X X
187. Irvingiaceae 10 X X X
188. Dichapetalaceae 5(4) X X X X S s X
189. Celastraceae 4,5(2,3) X R X R X
190. Goupiaceae 5 X X X
191. Siphonodontaceae 5 X X X s X
Dilleniales
1.92. Dilleniaceae 7-10(-160) X R X X oft X
X193. Actinidiaceae (10) -50 X R X
1 94. Saurauiaceae -150 X X X X X
Rosales
195. Rosaceae (1-5)10-400 X X "r^ R X R X
196. Chrysobalanaceae 2-100(-300) X X R R X X S X
197. Elaeagnaceae (3-5)4,8 X x
i
R X X
198. Neuradaceae 10 X X X
199. Corynocarpaceae ? 5 X X X X X
200. Crossosomataceae ? (7-H5-50 X R X X
Myrtales
201. Myrtaceae -400 X R R X X R X
202. Lecythidaceae -60-300 X X oft X
203. Barringtoniaceae -100-300 X R X X
204. Asteranthaceae -10-200 X X X X X
205. Dialypetalanthaceae 18(16-25) X X X X
206. Sonneratiaceae 12-175 x
I I
x X
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Table 1c cont.
Order
Family
Stamens Stami-
E
w
O
a3
£
o
a)
Q.
diplomerous
haplomerous
=)
o
CD
E
o
g)
o
distinct
connate
"c
TO
aJ
Cl
E
o
CD
0)
c
co
a>
CL
o
£
"co
c
TJ
(0
episepalous epipetalous c
CD
CO
CDc
Cl
c
(/)
CO
207. Punicaceae -75-125 X X X
208. Rhizophoraceae 8(-40) R X X R X X R R R X
209. Lythraceae 4-12(1-200) X X X R X X X
210. Crypteroniaceae 4,5 X X X
X
X
X
X
X211. Oliniaceae 4,5 X X
21 2. Penaeaceae 4 X X X X
~~R
X
X213. Melastomataceae 8,10(3-96) R X R X X
X
X
S214. Onacjraceae 4-8(1-12) R X X R X X R X
X
X
215. Haloragaceae 2-8 X X X X
216. Hippuridaceae 1 X X
21 7. Trapaceae 4 X X X
21 8. Combretaceae 4-10(-20) R X X X X X S X
Theales
21 9. Theaceae <5,10,15)-85 X R R X X X X S X
220. Bonnetiaceae -100 X X X X
221. Pentaphylacaceae 5 X X X X S X
222. Pellicieraceae 5 X X X
223. Medusagynaceae -100 X X X
224. Eucryphiaceae ^200 X X X
225. Paracryphiaceae 8-10(-16) R X X X
226. Symplocaceae 4-100 X X X X X X X X
227. Tetrameristaceae 4 X X X
228. Clusiaceae (8)- 1000 X R X X oft X
229. Quiinaceae 15-200 + X X X X X S X
230. Hypericaceae (5,10)~50-200 X R R X X
231 . Elatinaceae 3-10 X X X X X
232. Dipterocarpaceae 5,10,15-100 X X X X X X X s X
233. Humiriaceae 10,20,30,50-180 X X X S X
234. Ancistrocladaceae ? 10(5,15) R X R X X
235. Marcgraviaceae 3-40 X X X X X X X X s
s
X
X236. Caryocaraceae -50 750 X X X
237. Ochnaceae 5,10-80 X X X X X s X
238. Strasburgeriaceae
.LP. X X X
X239. Diegodendraceae -434 X X
240. Scytopetalaceae (10)~80 X R X X X
241. Sarcolaenaceae (5-101-100 X R R X X X
Ericales
242. Ericaceae 10(6-20) R X R X R X X R X
243. Tremandraceae 8,10(6) X X X
244. Epacridaceae 5,4(2) X R X X X S X
245. Clethraceae 10(12) X X X
246. Empetraceae 2-4 X X X X
247. Pyrolaceae 10(8) X X X
248. Monotropaceae 6-12 X X X X X
249. Diapensiaceae 5 X X X X X s S X
250. Cyrillaceae 5,10 X X X X X R X
251 . Lennoaceae 5-10 X X X X X S X
Ebenales
252. Ebenaceae 2-50{-120?) X X X X X X X X S X
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Table 1c cont.
Order
Family
Stamens Stami-
<x>
n
E
pleiomerous diplomerous
haplomerous
3
o
o
E
o
g>
o
distinct
connate
free
from
perianth
adnate
to
perianth
episepalous epipetalous
CD
w
s
Q.
QJ
10
CD
253. Sapotaceae 4-24(-40) X j X X x R
I
x
I x oft I X
Styracales
I
254. Styracaceae 4-10{-14) R I x X X X X | X S X
255, Lissocarpaceae 8
I
x ?
I
x X X
256. Alangiaceae 4-10(-32) R x X X X X
I
X I S X
Rafflesiales
257. Hydnoraceae 3,4(5) ; X X X X x X
258. Rafflesiaceae 8-50 x ! x X X
259. Balanophoraceae 1-10 x X X X X X
Araliales i
260. Araliaceae 5(3-100} R I R X R X X
261 . Apiaceae 5 X X X
Saxifragales
262. Crassulaceae 4-10(-60) R X X X R X ] X S X
263. Saxifragaceae 5-10(3) X X R X X
264. Parnassiaceae 5 X X X
265. Eremosynaceae 5 X X X
266. Francoaceae 4,8(5) X X X i X
267. Davidsoniaceae 8,10 X X \] X
268. Hydrangeaceae 8,10.15,30 X X X R X
269. Philadelphaceae 4-200 X X X X X X
270. Pterostemonaceae 5 X X X
271. Iteaceae 5 X X ! X
272. Baueraceae 4-10(-40) R X X X X
273. Bruniaceae 4,5 X X R X j X R X
274. Vahliaceae 5 X X X
275. Donatiaceae 2,3 X X X
X276. Tetracarpaeaceae 8 X X
277. Escalloniaceae 4,5(-9> R X X S X
X278. Grossulariaceae 5(4) X X I X X
279. Brunelliaceae 8-10(-18) R X X
!
X
280. Cunoniaceae 8-10(4-50) R X R X i X
281 . Greyiaceae 10 X X X
282. Cephalotaceae 12 X X X
Begoniales
283. Begoniaceae (4)~1 00 X X R X X X
284. Datiscaceae 4-25 X X X X X
Droserales
285. Dioncophyllaceae 10(-30) R X X X
286. Droseraceae 4 20 X X X X R
- T
X
287. Byblidaceae 5 X X ? X X
j
s X
288. Podostemaceae ?
289. Hydrostachyaceae ?
1-40 X X X X X X X
X1 X X I
Sarracenialas
290. Sarraceniaceae 12-80 X X X X
Nepenthales
X291 . Nepenthaceae (4-6)8-24 X i X R X X
Polemoniales
;
292. Polemoniaceae 5 X X
i x I X X
X293. Hydrophyllaceae 5(4,6-8,10-12) j R X X | x
I
x
„_
Angiosperm Families 59
nodes Anthers Pollen Fl. disk
9
£ adnate
basifixed
dorsifixed
distinct
connate
JO
tr
<D
c
1(-3)-sulcate
colpate
rup(or)ate
ulcerate
colporate
colporoidate
rug(or)ate
poly-(2-4)porate
2
celled
3
celled
diss,
by
wind
diss,
by
animal
absent
present
I X I X x I ' x i j X X 1 X X x j R
i i
.,,
,
.
\ x X
i ' i
! X X j X
- - -
[
x X I i
! X X
x X X
! |
! x ! X x i X X
!
j
_.„i „
j j
1
X x
I
! 1 !
x J X?
X X ! x j
i
i
X X X X X
X X ! x ! X x ! x X -
i !
I
x X i x ! x 1 X ^R ! x X X
i
x i x X ! x | ! x X X
j
i j
I
I
X
" 1
I
1 i
x
1
x X
[ X X ! x x x X X X
5 X X I
1
x
'
!
X
I x X ! x R X
X? t~ LiL ; x | X
X X
S
x X X
|
X X X x
i
X X
? X X X X
5 X X X X X X
X X X X X X
X X X X X
I
x X X X X R
X X X X X
T P X X X XT— f
x ! x X X X .X...... x
4,5 xX X X X ! x X
I X X X X X
I
x X X X X
I X X X X X X R X
10 X X X X X
''
j
X X X X
!
x X | X X X X X X
X [ X X X X
!
X X X X
x j x X x ! X X X X
X X x i x \ X X X
X X X X x 1 | X X X X
| X X X X x i
X x
I
I X x 1 x
i
i li
..., I
? j ? X I X j X X
! 1 !
h .. . L _._
~ T X x
! 1 I
x X X
I
x x
I
X x! X | | x X j x x ! x
60 Angiosperm Families
Table 1c cont.
Order
Family
Stamens Stami-
2
E
c
(0
O
53
E
o
9
.
diplomerous
haplomerous
o
E
o
ra
"5
o
c.
"to
T3
3
c
c
: O
"£
ro
a>
Q.
E
o
TO
55
Q.
o
£
c
-o
episepalous epipetalous
£
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c
CO
294. Boraginaceae 5(4-10) R X X X X R |
295. Fouquieriaceae 10-15(-23)
,
X X X X X
Gentianales
296. Loganiaceae 4,5(-16>(1) R R X R X X X X X
297. Rubiaceae 4,512-12) R X R X R X X X
298. Columelliaceae 2(3) X X X X X
299. Gentianaceae 4,5-12(1) R X R X X X R X
300. Menyanthaceae 5 X X X x X
X301. Convolvulaceae 5(4) X X X X
302. Cuscutaceae 5(4) X X x X X
303. Apocynaceae 5(4) X X R X X X
304. Plocospermataceae 5(6) X X X X X
305. Asclepiadaceae 5 X R X X X X
Oleales
306. Oleaceae 2{4) R X X X X s X
307. Salvadoraceae 4(5) X X X X X S X
Cornales
308. Davidiaceae 5,6(1-12) R X R X X
309. Nyssaceae 10(5-16) R X R X X
310. Garryaceae 4 X X X
311. Cornaceae 4,5 X X X
Dipsacales
31 2. Caprifoliaceae 5(4) X X X X
X
X
X313. Adoxaceae 5(4,6) X X X
314. Valerianaceae 4-1 X X X X X X
31 5. Dipsacaceae 4(2,3) X R X X X X X
Scrophulariales
316. Solanaceae 5(2,4,6) X R X X X R X
317. Nolanaceae 5 X X X X X
318. Scrophulariaceae 4,2(3-8) R X X X X X S X
319. Orobanchaceae 4 X X X X S X
320 Buddlejaceae ? 4(5?) X X X X R X
321. Globulariaceae 4(2) X R X X X X
322. Lentibulariaceae 2 X X X X S X
323. Acanthaceae 4,2(5) X X X X X X fr x
324. Bignoniaceae 4,2 X X X X X X
325. Gesneriaceae 4,2(5) X X X R X X S X
326. Pedaliaceae 4,2 X X X X X X
Lamiales
327. Myoporaceae 4(5) X R X X X S X
328. Verbenaceae 4(2-16) R R X R X X X R X
329. Phrymaceae 4 X X X X X
330. Lamiaceae 4,2 X X X R X X S X
Campanulales
331. Campanulaceae 5(3-10) R X R X X X X s X
332. Goodeniaceae 5 X X X X R X
333. Brunoniaceae 5 X X X X X
334. Calyceraceae 5(4,6) X X X X X X
335. Stylidiaceae 2 X X X
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Table 1c cont.
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64 Angiosperm Families
Table 1d. Common character states
Aus, Australia; Bor, Borneo; br, bracts; cas, casual;
Mad, Madagascar; Mda, Madeira; Med, Mediterranean;
R, rarely; rad, radical; Rsu, rarely sub; S, sometimes; sea, scales;
stds, stamindes; usu, usually; W.I., West Indies;
Order
Family
Pistils
simple compound
number
pleiomerous diplomerous haplomerous
oligomerous
Q.
w
<u
_
si
pleiomerous diplomerous
3
E
o
a.
03
o
a)
E
s.
o
Trochodendrales ! ?!
1
.
Cercidiphyllaceae 4 6 T x i 1
2. Tetracentraceae 1
i
i
4 X
3. Eupteleaceae 6-18 X j X | X | 1
4. Trochodendraceae 1 ! 1 : 6-11(4) X X
Hamamelidales I "t
_4..„.„.
„j _
5. Platanaceae -5-9
I
X J X 1
6. Myrothamnaceae \ \ 3(4) R X
7. Buxaceae
I i 3(2,4)
2
R X
8. Hamamelidaceae
I I
X
9. Daphniphyllaceae
10. Didymelaceae
2 X
X 1
Salicales
1 1 . Salicaceae 1 I ! 2<-4> R X
Balanopales
1 2. Balanopaceae 1 3(2) X
Fagales
13. Leitneriaceae X 1
14. Rhoipteleaceae 2 X
15. Myricaceae 2 X
16. Betulaceae 2 X
17. Ticodendraceae 2 X
18. Juglandaceae
—
2(cas-6) R X
19. Fagaceae 3(2,6) ! R X
Casuarinales
20. Casuarinaceae 1 2 X
Piperales
21 . Saururaceae 3,4(1) X X 1.3,4
22. Piperaceae 1 X 1-5 X X
23. Lactoridaceae 3(1) X 1.3
24. Chloranthaceae 1 X 1,3 X
Magnoliales
25. Magnoliaceae -12-60-1 X X X X 1(2-8)
26. Winteraceae 1-24 X X X X 1 (sev)
27. Annonaceae -25-1 X X X X 1 (sev) R
28. Eupomatiaceae 15-25 X 1
29. Degeneriaceae 1(2) X 1
30. Austrobaileyaceae 6-14 X X X 1
31. Himantandraceae 7-10(-~25) X X X 1
32. Schisandraceae 20-30(12-120) X X 1
33. Illiciaceae 5-15 X X X 1
34. Canellaceae 1 2-6 X X
35. Myristicaceae 1 X 1
36. Trimeniaceae 1(2) X 1
37. Amborellaceae 5,6 X 1
38. Monimiaceae 100-(-1) X X X ] X 1
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of dicotyledon families.
C, common; Cub, Cuba; diss, disseminate; gl, glume;
N.Cal, New Caledonia; Nor, North; oft, often; peri, perisperm; pom, pome;
see sep, see sepals; sev, several; Sey, Seychelles; si, slight; spa, spadix;
1pa, 1 per axil; ~, about; and qq, many.
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X X X (1-3) X X X
X X X X
X X X X
X X X X X
X X 1(2) X
X X 2,3 X X
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Family
Pistils
simple compound
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39. Calycanthaceae 3-20 X X X X 1
40. Idiospermaceae 1(2) X 1
Laurales
41 . Gomortegaceae 1 2,3 X
42. Lauraceae 1 X K3) R
43. Hernandiaceae 1 X 1(3) R
Aristolochiales
44. Aristolochiaceae 1 6(3-5) X R
Nymphaeales
45. Cabombaceae 1 18 X X X X 1
46. Nelumbonaceae 6-25 X X X 1
47. Nymphaeaceae 1 5-35(3) X X X R
Ranunculales
48. Ranunculaceae 250-1 X X X X K5) R
49. Ceratophyllaceae 1 X 1
50. Coriariaceae 5-10M2} X X 1
5 1 . Circaeasteraceae 1-3 X 1
52. Nandinaceae 1 X 1
53. Paeoniaceae 2-5(1-8) X X X 1
54. Berberidaceae 1 X 1(2-3) X
55. Podophyllaceae 1 X 1
56. Sargentodoxaceae 35 + X 1
57. Menispermaceae 3,6(1-30) X X X X 1
58. Lardizabalaceae 3,61-15) X X X 1
Gunnerales
59. Gunneraceae 1 2 X
Geraniales
60. Connaraceae 5(1-8) X X X 1
61 . Geraniaceae 1 5(3,8) R X R
62. Vivianiaceae 1 3(2,5) R X
63. Limnanthaceae 1 5,3(2,4) X X
64. Oxalidaceae 1 5 X
65. Tropaeolaceae 1 3 X
66. Balsaminaceae 1 5 X
67. Linaceae 1 5(3,4) X R
68. Erythroxylaceae 1 3(2) X
69. Zygophyllaceae 1 5(2-12) R X R
70. Balanitaceae 1 5 X
71
. Malpighiaceae 1(3) X 3(1-5) R X
X72. Stackhousiaceae 1 3(2-5) R
Rutales
73. Meliaceae 1 3-5(2-20) R R X X
74. Simaroubaceae 1-5 X X 2-5(1,8) R X X
75. Rutaceae K-8) X X 2-5(1-16) R R X X
76. Pittosporaceae 1 2(3-5) R X
X77. Cneoraceae 1 3(4) R
78. Burseraceae 1 2-5 X X
79. Anacardiaceae 1(4-6) X X 1-3(5-12) R R X
Sapindales
80. Akaniaceae 1 3 X
81 . Sapindaceae 1 3(2-10) R R X
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simple compound
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82. Melianthaceae 4,5(-2) X R
X83. Hippocastanaceae 3
84. Staphyleaceae 3(2,4) R X
85. Aceraceae 2(cas 35) R X
86. Sabiaceae 2(3) X
Fabales
87. Caesalpiniaceae 1(2,3) X 1
88. Fabaceae X 1
89. Mimosaceae K-15) R R R X 1
Polygalales
90. Polygalaceae 2(3,5,7.8) R R X
X
X
91 . Krameriaceae 2(1 sterile)
92. Trigoniaceae 3
93. Vochysiaceae 3 X
Papaverales
94. Papaveraceae 2-25 X X X X
95. Fumariaceae 2 X
96. Tovariaceae 6-8 X X
97. Capparacene 2(-12) R R R X
98. Brassicaceae 2(cas 3,4) R X
99. Pentadiplandraceae ? 5,4 X
X1 00. Resedaceae 2-7 X X
101. Moringaceae 3(4) R
R
X
X102. Bretschneideraceae 3(-5)
r
Batales
103. Bataceae 2 X
Cistales
104. Cistaceae 3,5(-10) R X X
105. Cochlospermaceae
106. Bixaceae
3-5 X X
2 X
Caryophyllales
107. Cactaceae 2-10 X X X
108. Aizoaceae 2-5(-20) R R X X
109. Portulacaceae
1 10. Basellaceae
3(2-8) R R X
3
X
X
X111. Didiereaceae 3(2,4)
1 12. Gyrostemonaceae R (2,1)-19 X X X R
1 1 3. Phytolaccaceae 4-12
.
X X 1-12 R R 1 ' R 1 R
1 14. Barbeuiaceae 2 X
115. Achatocarpaceae 2 X
1 16. Petiveriaceae X 1-5 X X
117. Agdestidaceae 3,4 X X
1 18. Nyctaginaceae X 1
119. Stegnospermataceae 3-5 X X
120. Caryophyllaceae 2-5(6-11) R X X
121
.
Molluginaceae 1(5) R 2-5 X X
122. Illecebraceae 2,3(1) X
123. Amaranthaceae 2 X
124. Chenopodiaceae 2(3-5) R X
Polygonales
1 25. Polygonaceae 1 3(2,4) R X
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X
X
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X 1-3 X 1-3 X X X
x 1 (2-sev) X R (1-2) X X X
X 1 X 1,2 X X X
X 6-8 X X X
X 1 R X X X X
X 2(1) X (1-3) X X X
X 5,4 X X
X 1 X X 1(2) X X X
X 1 X X X
X 3 X 2
X 4 X 1 X
X 1 X 2 X X X
X 1,3-5 X X X X
X 1 X X X
R X 1 X R X X X
X
X X
X 1-20 x X X (1-3) X X X
X 1-8 X X 1-3 X X X
X 1(3) X 1 X
X 3 X 1 X
X 19-1 X 1
X 4-12 X X X 1 X
X 2 X 1
X 1 X 1
X 1 X 1 X
X 3,4 X sub 1
X 1 X 1 X X
X 1 X 3 X
X 1(2-5) X X X (1-3) R X X
X 2-5 X X 1 X
X 1 X K-3) X X
X 1 X 1-3 X X
X R 1 X 1 X
X 1 X 1 X R
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Order
Family
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Primulales
126. Plumbaginaceae 5 X
127. Primulaceae 5(3-9)
f-
R X R
128. Tamaricaceae 3(2-5) R X
129. Frankeniaceae 3(2,4) R X
130. Myrsinaceae 5,4(3-6) X R
131. Theophrastaceae 5(2-4) X R
Plantaginales
132. Plantaginaceae 2 X
Proteales
1 33. Proteaceae
! X 1
Santalales
2-51 34. Olacaceae
j
x X
135. Aptandraceae 2 X
136. Ootoknemaceao 3-5
!
'
~
! x X
1 37. Opiiiaceae 1 (from 4) ! R X
X1 38. Medusandraceae 3{4) i R
139. Cardiopteridaceae ? 2 i X
140. Santalaceae 3-5(2) ( T X
141 . Loranthaceae 3(?) i X
142. Misodendraceae 3 X
143. Grubbiaceae ? 2 X
Thymelaeales
144. Geissolomataceae 4 X
145. Gonystylaceae ? 5(2-12) X X R
146. Thymelaeaceae 1,2 X
Euphorbiales
147. Euphorbiaceae 3(1-20) R
1
R R X
148. Simmondsiaceae ? 3 X
149. Callitrichaceae 2 X
1 50. Aextoxicaceae 2 X
151. Pandaceae 3,4(2) X X
Urticales
152. Eucommiaceae ? 2 X
1 53. Barbeyaceae 1-3 X 1(3)
1 54. Urticaceae X 1
155. Theligonaceae X 1
1 56. Cannabaceae 2 X
1 57. Moraceae 2 X
X1 58. Ulmaceae 2
Malvales
1 59. Storculiaceae 1-5(-65) R R X X 5(1-12) r"
1
X R
1 60. Elaeocarpaceae 2-5(-7) X X
161. Tiliaceae 2-10 X X X
162. Sphaerosepalaceae 2-4(5) X X
1 63. Malvaceae 5(1-20) R R X R
1 64. Bombacaceae 2-5 X X
Violales
165. Flacourtiaceae j 2-10 X X X
166. Lacistemataceae I ! 3(2) X
167. Passifloraceae
...... j .
..j—
.
3(4,5) B X
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Table 1 d cont.
Order
Family
Pistils
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168. Malesherbiaceae 3(4) R X
1 69. Turneraceae 3 X
1 70. Achariaceae 3-5 X X
171. Caricaceae 5 X
172. Violaceae 3(2-5) R X
173. Stachyuraceae ? 1 4 X
1 74. Scyphostegiaceae ? 1 8-12H6) X X
175. Peridiscaceae 1 3,4 X X
1 76. Hoplestigmataceae 7 1 2 X
177. Loasaceae 1 35(1-7) X X
1 78. Cucurbitaceae 1 3(2-5) R X
Rhamnales
179. Vitaceae 1 2 X
1 80. Leeaceae 1 3-8 X X X
181. Rhamnaceae 1 3(2-5) R X
1 82. Erythropalaceae 1 3 X
183. Aquifoliaceae 1 4(3-22) R R X R
1 84. Icacinaceae 1 3(2-5) R X
Celastrales
185. Ctenolophonaceae 1 2 X
1 86. Ixonanthaceae 1 5,4,3,2 X X
187. Irvingiaceae 1 5,4,2 X X
188. Dichapetalaceae 1 2,3(4) R X
189. Celastraceae 1 2-5 X X
190. Goupiaceae 1 5 X
191. Siphonodontaceae 1 5 X
Dilleniales
192. Dilleniaceae 20-(1) X X X X 1
193. Actinidiaceae 1 5-16 X X X
1 94. Saurauiaceae 1 3-5 X X
Rosales
195. Rosaceae -150-1 X X X X 1,5(2-15) R R X R
196. Chrysobalanaceae 1 X 1(3) X
1 97. Elaeagnaceae 1 X 1
1 98. Neuradaceae 1 3-10 X X X
199. Corynocarpaceae 7 1 2 X
200. Crossosomataceae 7 3-5(1-9) R X X 1
Myrtales
201 . Myrtaceae 1 2-3(17-16) R R R X
202. Lecythidaceae 1 2-6(7) X X
203. Barringtoniaceae 1 2-4 X X
204. Asteranthaceae 1 3,51-8} X X
205. Dialypetalanthaceae 1 2 X
206. Sonneratiaceae 1 4 20 X X X
207. Punicaceae 1 9 X
208. Rhizophoraceae 1 2-5(6) X X
209. Lythraceae 1 2-6 X X
210. Crypteroniaceae 1 2 X
211. Oliniaceae 1 3-5 X X
212. Penaeaceae 1 4 X
213. Melastomataceae 1 4,5(2-22) R R X R
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Dvary Placentation Ovules
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X 1 X 1(2) X
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X X X 1-3(16) X R (1-3) R X X n
R X 2-6(7) X 1-3 X X X
R X 2-4 X 1-3 X
X X 3,5(-8) X X
X 2 X X
X
X
XX X 4-20 X
X X 9(7-13) X X X X X
R R X 2-5(1-12}
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X 2(3) R X
X X R R (2,3) R X X
X 2 X X
X 3-5 X 2,3 X
X 4 X X 2,3 X X
X X X 4,5(1-22} X R R (2,3) R X X
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214. Onagraceae 4(2-6)
'
X R
215. Haloragaceae 2-4 X X
216. Hippuridaceae X 1
217. Trapaceae 2 X
218. Combretaceae Kfrom 2,3) X
Theales
219. Theaceae 3-5(2-10) R X | X
220. Bonnetiaceae 3-5 X X
221. Pentaphylacaceae 5 X
J
222. Pellicieraceae 2
t x
223. Medusagynaceae 17-25 X
224. Eucryphiaceae 5-12(4-18) R X X
225. Paracryphiaceae 1 12-15 X X
226. Symplocaceae 2-5 X X
227. Tetrameristaceae 4 X
228. Clusiaceae R 5,3(1-15} R R X X
229. Quiinaceae 1,3 2-14 X X X X
230. Hypericaceae 3-5(2} X X
231. Elatinaceae I 3-5(2-6) X X
232. Dipterocarpaceae 3(2) X
233. Humiriaceae 5-7 X
234. Ancistrocladaceae ? j 3 X
235. Marcgraviaceae 2-8 X X X
236. Caryocaraceae
I
4-20 X X X
237. Ochnaceae 2-5(-15) R 1 R X X
238. Strasburgeriaceae 5 X
239. Diegodendraceae 2<-4) R X
240. Scytopetalaceae 3-8 X X X
241. Sarcolaenaceae 3-5 X X
Ericales
242. Ericaceae 5(2-20) R i R X R
243. Tremandraceae 2 X
244. Epacridaceae 5(2-10) R X R
245. Clethraceae 3 X
246. Empetraceae 2-9 X X X
247. Pyrolaceae 5(4) X
248. Monotropaceae 4-6 X
X249. Diapensiaceae 3
250. Cyrillaceae 2-4(5} X X
251 , Lennoaceae 6-15 X X X
Ebenales
252. Ebenaceae 2-16 X X X X
253. Sapotaceae 4-12 X X
Styracales
254. Styracaceae 3-5 X X
255. Lissocarpaceae 4 X
256. Alangiaceae 2,3 X
Rafflesiales
257. Hydnoraceae 3,4(5) X X
258. Rafflesiaceae 4-20 X X X
X259. Balanophoraceae 1-3(-5) R
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Araliales
260. Arahaceae 1 X 5(1-160) R R X R
261 . Apiaceae 1 2(1) X
Saxifragales
262. Crassulaceae 4 r 5{1-30) R R X R 1(4,5) R
263. Saxifragaceae K-5) R 2(-5) R X
264. Parnassiaceae 3,4 X X
265. Eremosynaceae 2 X
266. Francoaceae 4(2) X R
267. Davidsoniaceae 2 X
268. Hydrangeaceae 2-6 X X
269. Philadelphaceae 3-7 X X
270. Pterostemonaceae 5 X
271. Iteaceae 2 X
272. Baueraceae 2 X
273. Bruniaceae 2(3) X
274. Vahlraceae 2(3) X
275. Donatiaceae 2,3 X
276. Tetracarpaeaceae 4 X 1
277. Escalloniaceae 1 4,5(2-6) X R
278. Grossulariaceae 1 2 X
279. Brunelliaceae 4,5(2,3) X R 1
280. Cunoniaceae 1,2(3-5) R X 2(3-5) R X
281
.
Greyiaceae 1 5 X
282. Cephalotaceae 6 X 1
Begoniales
283. Begoniaceae 1 3(2-5) R X
284. Datiscaceae 1 3-5 X X
Droserales
285. Dioncophyllaceae 2,5 X X
286. Droseraceae 3,5 X X
X287. Byblidaceae 2,3
288. Podostemaceae ? 2,3 X
289. Hydrostachyaceae ? 2 X
Sarraceniales
290. Sarraceniaceae 1 3,5(6) X X
Nepenthales
291. Nepenthaceae 1 4(3) X R
Polemoniales
292. Polemoniaceae 1 3(2,4,5) R X
293. Hydrophyllaceae 1 2(3) X
294. Boraginaceae 1 2 X
295. Fouquieriaceae 1 3 X
Gentianales
296. Loganiaceae 2(3-5) R X
297. Rubiaceae 2(3-16) R R R X
298. Columellraceae 2 X
299. Gentianaceae 2 X
X300. Menyanthaceae 2
301 . Convolvulaceae 2(3-5) R X
302. Cuscutaceae 2 X
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Dvary Placentation Ovules
per locule
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CO Q.
X3 TO
_
TO
>—
? ; 2
fl)
i
c
CD i CD
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R R X 5(1-160) X X 1
...... ~]_JL ..
X 2(1) X X 1 I x
X
j
1(5) R X X
X X X 1,2(-5) X X X X R
X X 1 X X X
X
X 2 X sub 1
4(2) X X X
X 2 X X X
X X 2-6 X X X X
X X X 7-1 X R R (1) X X
X 5 X X
X 2 X X X
X X 2 X 2,3 X X
R X X 2(1-3) X sub 1-3 X X
X 1 X X X
X 2,3 X X
X
X
1 X X
XX X 1-5(6). X X i X X
X 1 X | X X X
X R 1 X 2 X
X X X 2(3-5) X X (1) [ x X X
X 1 X X X
X X 1(2) X
R X 3(1-5) X R
! X X
X 1 X i X X
X 1 ! X
j ,
X L x
X 1(3,5) R I x X R (3) | x X X
X 2,3 x I sub 1-3 | x X X
X 2(1,3) x i R (2) | R X X
X 1 ! x X X
X 3,5(6) X X X X
X 4(3) X X X
X 3(2,4} X 1-3 X X
X R 1,2(3) X X 2 X X
X 2,4(10) X sub 2 X
X 1 X X X
X R 2(1-5) X X R (1) X X
R R X 2(1,4-9) X R X X 1-3 X X X
X 2 X X X
X 1(2) R X X X
X X 1 X X X
X 2(1-5) X sub 1,2 R X
X 2,1 * 2 X
7.S Angiosperm Families
Table 1d cont.
Order
Family
Pistil;
simple compound
E3
C
CO
=>
o
m
E
o
CD
Q.
3
O
0>
E
o
g.
T3
haplomerous
oligomerous
5.
CO
COQ.=
TO «O CL
3
O
£
o
'<D
Q.
diplomerous
haplomerous
o
CD
E
o
o
303. Apocynaceae | 2(3-5) R X
304. Plocospermataceae 2 X
305. Asclepiadaceae 2
i
x
Oleales
306. Oleaceae 2 tr
307. Salvadoraceae 2
i !
x
Cornales
308. Davidiaceae 6-10
i
X i X
309. Nyssaceae 1,2(3) i x
310. Garryaceae 2{3) l~T
I
x
311. Cornaceae 2(-4)
I
R 1 x
Dipsacales
!'-
312. Caprifoliaceae 3(2-8) R R X
313. Adoxaceae 3-5(2) x X
314. Valerianaceae 3 X
31 5. Dipsacaceae 2 X
Scrophulariales
316. Solanaceae 2(3-5) R X
317. Nolanaceae 5(3) x R
318. Scrophulariaceae 2(3) X
319. Orobanchaceae 2(3) X
320. Buddlejaceae ? 2 X
321. Globulariaceae 2 X
322. Lentibulanaceae 2 X
323. Acanthaceae 2 X
324. Bignoniaceae 2 X
325. Gesneriaceae 2 X
326. Pedaliaceae 2 X
Lamiales
327. Myoporaceae 2 X
328. Verbenaceae 2(3-5} R X
329. Phrymaceae 2 X
330. Lamiaceae 2 X
Campanulales
331. Campanulaceae 2-5{-10> R X X
332. Goodeniaceae 2 X
333. Brunoniaceae 2 X
334. Calyceraceae 2 X
335. Stylidiaceae 2 X
Asterales
336. Asteraceae 1 2 X
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Ovary Placentation Ovules
per locule
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>
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CD
jQ
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B
E
3
X
X
R 1,2 X X X 1-3 X X X
1 sub sub 2
X
t
_
1,2 X 2(1) X X
X 2 X 2(1,3) X X
X 1,2 X 1,2 X
X 6-10 X X 1 X
X 1,2 X 1 X
X
1 X 2 X
2(1-4} X 1 X
R X 1-3(-8) X K-3) X X
X 3-5 X sub 1 X
X 3,2,1 X sub 1 X
X 1 X sub 1 X
X 2(1-5} X (1-3) X X
X 5 X X 1-3 X X
X 2(1) X (1-3) R X X
X 1 X X X
X 2(4) X X X
X 1 X 1 X
X 1 X (2) X X
X 2(1) X R r 2d,3) 1 R X
X 2(1,4} X R X X
X R R 1(2) R X X X
X R 1,2,4 X X 1-3 X X X
X 2(3-10) X X 1-3 X X
X 2(1,4,5) R , X R 1-2 X
X 1 X 1 X
X 2 X X 2 X
R X X 2-5(1-10) X R X X (1) R X X
R X X 1,2(4) X X 1-3 X X
X 1 X 1 X
x 1 X 1 X
X 1,2 X X X
X 1
I
X 1 X
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Table 1e. Common character states
Aus, Australia; Bor, Borneo; br, bracts; cas, casual;
Mad, Madagascar; Mda, Madeira; Med, Mediterranean;
R, rarely; rad, radical; S, sometimes; sea, scales;
stds, stamindes; usu, usually; W.I., West Indies;
Order
Family
Ovules Styles Stigmas
compound position
CO
8
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to
o
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c
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w
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Q.
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E
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>
O
S
o
Ct
ra
Trochodendrales
1 . Cercidiphyllaceae X 1 1 X
2. Tetracentraceae X 4 X 4 X
3. Eupteleaceae X 1 X
4. Trochodendraceae X 6-11(4) X R 6-11(4) X
Hamamelidales
5. Platanaceae X 1 1 X
6. Myrothamnaceae X 3(4) R X 3(4) X
7. Buxaceae X 3(2,4) R X 3(2-4) X
8. Hamamelidaceae X 2{0) X 2 X X
9. Daphniphyllaceae X 1,2(4) R X 2(1-4) X X
10. Didymelaceae X 1,0 1
Salicales
1 1 . Salicaceae X 2(-4> R X 2(-4) x r
Balanopales
12. Balanopaceae 3(2) X 6(4) X
Fagales
1 3. Leitneriaceae X 1 1 X
14. Rhoipteleaceae X 2 X 2
1 5. Myricaceae X 2 X 2 X
16. Betulaceae X 2 X 2
17. Ticodendraceae X 2 X 2
18. Juglandaceae X 1 X 2 X
1 9. Fagaceae X 3(6) I R X 3(6) X X
Casuarinales
20. Casuarinaceae X 2 "T ! x 2 X
Piperales
21 . Saururaceae X X 4,3 x 3,4 X
22. Piperaceae X 0-5 x X 1-5 X X
23. Lactoridaceae X 3 X 3 X
24. Chloranthaceae X 0,3 X 3
Magnoliales
25. Magnoliaceae X 1 R 1 X
26. Winteraceae X 1 R 1 X X
27. Annonaceae X 0,1 R 1(3) X sub
28. Eupomatiaceae X 1
29. Degeneriaceae X 1 X
30. Austrobaileyaceae X 1 2 X
31. Himantandraceae X 1 1 X
32. Schisandraceae X 1 1 X
33. Illiciaceae X 1 1 X
34. Canellaceae X 1 X 2-5 X
35. Myristicaceae X 1 R
Angiosperm Families
of dicotyledon families.
C, common; Cub, Cuba; diss, disseminate; gl, glume;
N.Cal, New Caledonia; Nor, North; oft, often; peri, perisperm; pom, pome;
see sep, see sepals; sev, several; Sey, Seychelles; si, slight; spa, spadix;
1pa, 1 per axil; ~, about; and qq, many.
Stigmas Fruit
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Table 1 e cont.
Order
Family
Ovules Styles Stigmas
compound position
CD
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w
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1
c
3
c
Q.
9
a.
w
0)
CO
o
io
CD
n
2
CD
E
o
Q.
T3
8
! g
\ CD
\ E
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! Q.
CD
CO
n
o
a3
E
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to
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Q.
(A
CO
E
c
<D
>
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O
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'5.
CD
36. Trimeniaceae X 1 X
37. Amborellaceae X 1 X
38. Monimiaceae X 1 1 X
39. Calycanthaceae X 1 1 X
40. Idiospermaceae 1 X
Laurales
41
. Gomortegaceae 1 X 2,3
42. Lauraceae X 1(0) R 1(2,3) X
43. Hernandiaceae X 1 R 1 sub
Aristolochiales
44. Aristolochiaceae X 6,1(3-25) R R X X 6(1-25)
Nymphaeales
45. Cabombaceae X 1 1 X X
46. Nelumbonaceae X 1 X
47. Nymphaeaceae X 5-35(3) X
Ranunculales
48. Ranunculaceae X X 1(5) R 1(5} X X
49. Ceratophyllaceae X 1 1 X
50. Coriariaceae X 1 1
51. Circaeasteraceae X 1 1
52. Nandinaceae 1 1 X
53. Paeoniaceae X 1 1 X
54. Berberidaceae X 0,1 X 1(3) X
55. Podophyllaceae X 1 1
56. Sargentodoxaceae 1 1 X
57. Menispermaceae X 1 1 X
58. Lardizabalaceae X 1,0 1 X
Gunnerales
59. Gunneraceae X 2 X 2 X
Geraniales
60. Connaraceae X 1 1 X
61
.
Geraniaceae X 5(1,3,8) R X R 5(3,8) X
62. Vivianiaceae 1 X 2-5 X
63. Limnanthaceae X 1 X 5,3(2,4) X X
64. Oxalidaceae X X 5,1 X X 5 X
65. Tropaeolaceae X 1 X 3 X
66. Balsaminaceae X 1 X 5 X
67. Linaceae X X 5(1,3,4) X R 5(3,4) X
68. Erythroxylaceae X 3(1)(2?) X 3(2) X
69. Zygophyllaceae X 1 X 5(2-12) X
70. Balanitaceae X 1 X 1 X
71
. Malpighiaceae X 3(1-5) R X 3(-5> X
72. Stackhousiaceae X 3(1-5) R X 3(2-5) X
Rutales
73. Meiiaceae X 1(0) X 3-5(2-20) X
74. Simaroubaceae X 1-5 X X 1-5 X X
75. Rutaceae X 1-5 X X 2-5(1-16) X
76. Pittosporaceae X 1 X 1(2-5) X
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Stigmas Fruit
compound dehiscence
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X
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X
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X
X
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X
X
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X X
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R X X X
R R X X X X R X X
X X X X X X
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r— 1
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Table 1e cont.
Order
Family
Ovules Styles Stigm as
compound position
crassinucellar
tenuinucellar
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a.
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CO3
o
9
E
o
Oi
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w3
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V
E
o
a.
to3
O
QJ
E
o
Cl
ra
3
o
Si
E
o
.g>
o
'5.
9
a.
V)
a
E
c
>
C
0)
u
0)
T3
o
Q.
77. Cneoraceae
.
x
I
1 X 3(4}
"~
T
X
78. Burseraceae x I 1 X 2-5 X
79. Anacardiaceae x
I
1(5-12) R R X 1-3(4-12) X
Sapindales
........
_|-
80. Akaniaceae 1 X 3 X
81 . Sapindaceae x i 1(2-4) R X 3(2-4} X
82. Melianthaceae x ! 1 X 1 X
83. Hippocastanaceae x
...
1 X 1 X
84. Staphyleaceae x
,,.].,
3,2,1 X 2,3 X
85. Aceraceae x
|
2,1 X 2 X
86. Sabiaceae TX 2,1 X 1-3 X
Fabales
87. Caesalpiniaceae X 1 1 X
88. Fabaceae X i 1 1
1
X
89. Mimosaceae x
I
1 X
Polygalales
90. Polygalaceae X 1 X 1,2 X
91 . Krameriaceae 1 X 1 X
92. Trigoniaceae
93. Vochysiaceae
X
X
1
! X 1 X
1 X 1 x
Papaverales
94. Papaveraceae X 0,1 {-18} R R R X 2-20 R i x
95. Fumariaceae X 1 X 2 X
96. Tovariaceae X 6-8 x
97. Capparaceae X 1,0 X 2,1 x
98. Brassicaceae X X 1 X 2.1 x
99. Pentadiplandraceae ? 1 X 5,4 ! x
100. Resedaceae X X 2-7 ! X
101 . Moringaceae X 1
i
x 1 X
102. Bretschneideraceae 1 X 1 X
Batales
103. Bataceae X 2 X
Cistales
1 04. Crstaceae x 1,0 i X 3,5,1 X
105. Cochlospermaceae x 1 X K?) X
1 06. Bixaceae X 1
!
x 2 X
Caryophyllales
107. Cactaceae X 1
— ,. —
L. x .
2-10
X X108. Aizoaceae X 1-5(-20),0 R j R X j X 2-5(-20)
109. Portulacaceae X 1-8
i
X X i X 2-8 X
1 10. Basellaceae X 1,3 1 X 3 X X
111. Didiereaceae X 1
i
x 3.4 X
112. Gyrostemonaceae 1-19 X X X X 1-19
4-12
X X
1 13. Phytolaccaceae X 4-12 X j X X I X
114. Barbeuiaceae 2
1
i
x 2 X
115. Achatocarpaceae 2 i X 2 X
116. Petiveriaceae X 1-5 XX 1 5 X
1 1 7. Agdestidaceae 3,4 I X X 3,4 X
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Stigmas Fruit
compound dehiscence
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R X X
X X X X X X X
X X
X X R X
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X X X X X X
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X X X R R
X X
X X
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X X X
X X X
X sub X
—
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Table 1e cont.
Order
Family
Ovules Styles Stigmas
compound position
c
W
2
o
to
c
C
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diplomerous
haplomerous
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0>
E
o
.g>
o
w
Q.
<D
a.
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decurrent
ventrally
apical
118. Nyctaginaceae
_
x L_ 1 1 R
119. Stegnospermataceae 3-5
I
x x 3 5 X
1 20. Caryophylkicuciu X 2-5(-11) R I x X 2-5(-11) X
121. Molluginaceae X 2-5,0 \*
.
X 2-5 X
X122. Illecebraceae X 13 X 2,3
123. Amaranthaceae X 1-3 X 2,3 X X
1 24. Chenopodiaceae X 2(1-5)
! R X 2(3-5) X
Polygonales
125. Polygonaceae X 3(1-4)
J
x R 3(2-4) X X
Primulales i
126. Plumbaginaceae X 5,1
f
x X 5 X X
127. Primulaceae X 1 X 1 X
1 28. Tamaricaceae X X 3(0-5) X 3(2-5) X X
1 29. Frankeniaceae X 1
j
_
X 3(2-4) X
1 30. Myrsinaceae R X 1 X 1,5,4(3,6) X
131. Theophrastaceae X 1
!
~~
X 1 X
Plantaginales
132. Plantaginaceae X 1 i~
'
—
X 1 X
Proteales
1 33. Proteaceae X 1 1 x j x
Santalales
134. Olacaceae X 1 X 2-5 X
135. Aptandraceae 0,1 X 2 X
136. Octoknemaceae 1 X 3-5 X
137. Opiliaceae X 1.0 X 4 X
138. Medusandraceae 3(4) R X 3(4) X
139. Cardiopteridaceae ? 2,1 X 2 X
140. Santalaceae X 1 X 1(2), 3-5 X
141. Loranthaceae 0,1 X 1 X
142. Misodendraceae 1 X 3 X
143. Grubbiaceae ? X 1 X 2 X
Thymelaeales
144. Geissolomataceae 4 X 1 X
145. Gonystylaceae ? X 1 X 1(2-12) X
146. Thymelaeaceae x
!
1 X 1 X
Euphorbiales
147. Euphorbiaceae X 3(1-20) R R R X 3(1-20) X X
148. Simmondsiaceae ? X 3 X 3 X
149. Callitrichaceae X 2 X 2 X
1 50. Aextoxicaceae X 1 X 2 X
151. Pandaceae (2)3,4,0 x X (2)3,4 X
Urticales
152. Eucommiaceae ? X X 2 X 2 X
1 53. Barbeyaceae 2,3 X 2,3 X
1 54. Urticaceae X 1 1(2)
h
1 55. Theligonaceae X 1 i 1 X
1 56. Cannabaceae X 2
I
x 2 x
|
157. Moraceae X 2(1) i x 2(1) X j X
Angiosperm Families H7
Stigmas Fruit
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Table 1e cont.
Order
Family
Ovules Styles Stigmas
compound position
ha
CO
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1 58. Ulmaceae x 2(1) ] x 2(1) X
Malvales
1 59. Sterculiaceae X 5(1-12) R? R x
j
R 5(1-12} X
1 60. Elaeocarpaceae x 1(0) 1 x 1,2-5(7) X
161. Tiliaceae x ! 1(0) X 1-5(-10) X
162. Sphaerosepalaceae 1 X 1-3,4 X
1 63. Malvaceae X 5(1-20) R R X R 5(1-20) X X
1 64. Bombacaceae X 1 X 1-5 X X
Violates
X165. Flacourtiaceae X 1-10 X X X 2-10
166. Lacistemataceae X 1,0 X 3(2) X
1 67. Passifloraceae X 3(4.5),
1
R X 314,5), 1 X
168. Malesherbiaceae 3(4) R X 3(4) X
1 69. Turneraceae X 3 X 3 X
1 70. Achariaceae 3-5 X X 3-5 X
171. Caricaceae X 5 X 5 X
1 72. Violaceae X 1 X 1(3-5) X
173. Stachyuraceae ? X 1 X 4 X
1 74. Scyphostegiaceae ? X 8-12(16) X
175. Peridiscaceae 3,4 X X 3,4 X
1 76. Hoplestigmataceae ? 2 X 2 X
1 77. Loasaceae X 1 X 1,3-5(-7) X X
178. Cucurbitaceae X 1(3) X 3(2-5) X X
Rhamnales
1 79. Vitaceae X 1 X 1 X
180. Leeaceae X 1 X 1 X
181 . Rhamnaceae X 1 X 2-5 X
182. Erythropalaceae X 1 X 3,1 X
183. Aquifoliaceae X X 0(1) R 4(3-22) X
1 84. Icacinaceae X X 1 X 1(2-5} X
Celastrales
185. Ctenolophonaceae 2,1 X 2 X
186. Ixonanthaceae X 1,5 X X 1-5 X
187. Irvingiaceae 1 X 1 X
188. Dichapetalaceae X 1-3 X 2,3 X
1 89. Celastraceae X X 1.5 X X 2-5 X
1 90. Goupiaceae 5 X 5 X
191. Siphonodontaceae 5 X 5 X X
Dilleniales
1 92. Dilleniaceae X 1 1 X
1 93. Actinidiaceae X 1,5-16 X X X X 5-16 X X
1 94. Saurauiaceae X 1,3-5 X X 3-5 X
Rosales
1 95. Rosaceae X 1-5(-15) R R X X 1-51-15) R X
196. Chrysobalanaceae X 1 X 1(3) X
1 97. Elaeagnaceae X 1 1 X
198. Neuradaceae X 3-10 X X X 3-10 X
199. Corynocarpaceae ? X 1 X 1 X
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Table 1e cont.
Order
Family
Ovules Styles Stigmas
compound position
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CO
200. Crossosomataceae ? X 1 1 X
Myrtales
I |
201 . Myrtaceae x 1 1
.....
r
p..
L._ x _ 1 X
202. Lecythidaceae ! X 1
i
x 1(3,4) X
203. Barringtoniaceae 1
! !
x 1 X
204. Asteranthaceae 1
I
x 5 X
205. Dialypetalanthaceae 1
:
x 2 X
206. Sonneratiaceae X 1 i X 1 X
207. Punicaceae X 1 s I
i
x 1 X
208. Rhizophoraceae X 1(0,3-5) rJ x 1(3-6) X
209. Lythraceae X 1
!
x 1(2) X
210. Crypteroniaceae 1 X 1,2 X
21 1 . Oliniaceae X 1
I
X 1 X
212. Penaeaceae X 1 X 1,4 X
213. Melastomataceae X 1 X 1,4 X
214. Onagraceae X 1 X 4(1-6) X
21 5. Haloragaceae X 0-4
I
X X 2-4 X
216. Hippuridaceae X 1 1
21 7. Trapaceae X 1 X 1 X
218. Combretaceae X 1
I
x 1(4) X
Theales
219. Theaceae X 1,3-5(2-10) R X j X 3-5(2-10) X X
220. Bonnetiaceae X 1
!
x 3,5 X
221. Pentaphylacaceae X 1 I x 5 X
222. Pellicieraceae 1
I
x 2 X
223. Medusagynaceae 17-25 X 17-25 X
224. Eucryphiaceae 5-12(4-18) R X X ] 5-12(4-18) X
225. Paracryphiaceae X
.
12-15 X
226. Symplocaceae X 1 X 1-5 X
227. Tetrameristaceae 4 X 4 X
228. Clusiaceae X X 5,3(1-1 5),0 t R R X X 5,3(1-15) X
229. Quiinaceae 2-14 X X X X 2-14 X
230. Hypericaceae X 3-5(1,2) X X 3-5(2) X
231. Elatinaceae X X 3-5(2,6) X X 3-5(2,6) X
232. Dipterocarpaceae X 1 X 1-3 X
233. Humiriaceae X 1 X 5-7 X
234. Ancistrocladaceae ? 1 X 3
235. Marcgraviaceae X 1,0
I
X 1-8(?) X
236. Caryocaraceae 4-20 x x ; X 4-20 X
237. Ochnaceae X 1
. ..____. .._,..._*
2-5(-15) X
238. Strasburgeriaceae 1 X 1 X
239. Diegodendraceae 1 X 1 X
240. Scytopetalaceae X 1 X 3 8 X
241. Sarcolaenaceae 1 X 3-5 X
Ericales
242. Ericaceae X 1 X 1-20(?) X
243. Tremandraceae X 1 X 1(2) X
244. Epacridaceae X 1 X 1 X
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Table 1e cont.
Order
Family
Ovules Styles Stigmas
compound position
ro
8
C
10
w
ro
»-
o
ro
3
C
C
£
a.
a>
Q.
CO
a>
CO
en
=1
2
E
Q)
Q.
W
O
E
p.
-a
cfl
! 3
E
Q.
CD
in
n
aj
E
gi
"5.
CD
Q.
w
ro
E
ro
c
>
c
OJ
3
O
0)0
ro
ro
245. Clethraceae X 1 X 3 X
246. Empetraceae X 1 X 2-9 X
247. Pyrolaceae X 1 X 5(4) X
248. Monotropaceae X 1 X 4-6 X
249. Diapensiaceae
250. Cyriilaceae
X 1 X 3 X
X 1 X 2-4(5) X
251 . Lennoaceae X 1 X 6-15 X
Ebenales
252. Ebenaceae X
X
2-8 X X X 2-8 X
X253. Sapotaceae 1 X 1-30(?)
Styracales
254. Styracaceae X 1 X 1,3-5 X
255. Lissocarpaceae 1 X 1,4
K-3)
X
256. Alangiaceae X 1 X X X
Rafflesiales
X
X
X
257. Hydnoraceae X
X
3-4(5)
4-20258. Rafflesiaceae X 1
259. Balanophoraceae 1-3{-5),0 R X 1-3(-5)
Araliales
260. Araliaceae X X 5(0-160) R R X R 2-5<-~160) X
261. Apiaceae X X 2 X 2 X
Saxifragales
262. Crassulaceae
263. Saxifragaceae
X (5-7) R? R
1 (5-7) X
XX 2(-5) R X 2{-5>
264. Parnassiaceae X 1 X 3,4 X
265. Eremosynaceae 2 X 2 X
266. Francoaceae X 4 X
267. Davidsoniaceae 2 X 2 X
268. Hydrangeaceae X 1-6 X X 2-6 X
269. Philadelphaceae X 3-7 X X X 3-7
270. Pterostemonaceae 1 X 5 X
271 . Iteaceae 1 X 2 X
272. Baueraceae X 2 X 2 X
273. Bruniaceae X 1,2 X 2
— ....
x.
X274. Vahliaceae X 2(3) X 2(3)
275. Donatiaceae 2.3 X 2,3 X
276
.
Tetracarpa e aceae
277. Escalloniaceae
1 1 X
XX X 1 (2-6) R X 1(2-6 ?)
278. Grossulariaceae X 1,2
1
X 2 X
279. Brunetliaceae 1 X
280. Cunoniaceae X 2(3-5) R X 2(3-5) X
281 . Greyiaceae X 1 X 1,5
1
X
X282. Cephatotaceae X 1
Begoniales
283. Begoniaceae X X 3(2-5) R X 3(2-5) X
284. Datiscaceae X 3-5 X X 6-10 X
Droserales
285. Dioncophyllaceae
!
XX 2,5
„..i
X X 2,5
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Table 1 e cont.
Order
Family
Ovules Styles Stigm as
compound position
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286. Droseraceae X X 3,5(1) X X 3,5 X
287. Byblidaceae X 1 X 1-3 X
288. Podostemaceae ? X 2(1,3} X 2,3 X X
289. Hydrostachyaceae ? X 2 X 2 X
Sarraceniales
290. Sarraceniaceae X 1 X 3,5 X
Nepenthales
291 . Nepenthaceae X
6
4(3) X
Polemoniales
292. Polemoniaceae X 1 X 3(2,4) X
293. Hydrophyllaceae X 2,1 X 2 x
294. Boraginaceae X 1(2) X 1,2(4) X
295. Fouquieriaceae X 1 X 3 X
Gentianales
296. Loganiaceae X 1(2) X 1-4(5) X
297. Rubiaceae X X 1(0,2) X 2(3,4) X X
298. Columelliaceae X 1 X 2,4 X
299. Gentianaceae X 1 X 1.2 x
300. Menyanthaceae X 1 X 2 X
X301 . Convolvulaceae X X 1(0,2) X 2,1 (-8)
302. Cuscutaceae X 2(1) X 2 X
303. Apocynaceae X 1 X 1,2 X
304. Plocospermataceae 1 X 4 X
305. Asclepiadaceae X X 1,2 X 1,2 X
Oleales
306. Oleaceae X 1 X 2 X X
307. Salvadoraceae X 1 X 1,2 X
Cornales
308. Davidiaceae X 1 X 6-10 X
309. Nyssaceae X X 1 X 1,2(3) X
310. Garryaceae X 2 X 2 X
311. Cornaceae X R 1 X 1,2 X
Dipsacales
312. Caprifoliaceae R X 1 X 1-5 X
313. Adoxaceae X 3-5 X X 3-5 X
314. Valerianaceae X 1 X 1-3 X
31 5. Dipsacaceae X 1 X 1,2 X
Scrophulariales
316. Solanaceae X 1 X 1,2{-5) X
31 7. Nolanaceae X 1 X 1(2-5) X
318. Scrophulariaceae X 1 X 2,1 X
319. Orobanchaceae X 1 X 1 (2-4) X
320. Buddlejaceae ? X 1 X 2 X
321
.
Globulariaceae X 1 X 2,1 X
322. Lentibulariaceae X HO) X 2,1 X
323. Acanthaceae X 1 X 2 X
324. Bignoniaceae X 1 X 2 X
325. Gesneriaceae X 1 X 2 X
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Table 1e cont.
Order
Family
Ovules Styles Stigmas
compound position
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328. Verbenaceae
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x
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! R
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X330. Lamiaceae X 1 X
Campanulales
331. Campanulaceae
_._._.i... * R X X 2-5(-10)
2
X
332. Goodeniaceae
1
x X x
333. Brunoniaceae
1
]
x X 1 X
334. Calyceraceae X X 1 *
_
X335. Stylidiaceae
f
'
!
x X 2
Asterales
X336. Asteraceae ! X 1 2 X | X
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98 Angiosperm Families
Table 1f. Common character states
Aus, Australia; Bor, Borneo; br, bracts; cas, casual;
Mad, Madagascar; Mda, Madeira; Med, Mediterranean;
R, rarely; rad, radical; S, sometimes; sea, scales;
stds, stamindes; usu, usually; W.I., West Indies;
Order
Family
Seeds E ndosperm Embryo
per locule
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length
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Trochodendrales
1 . Cercidiphyllaceae X X X X
2. Tetracentraceae X X X X
3. Eupteleaceae 1,2 X X X
4. Trochodendraceae X X X X
Hamamelidales
. .
5. Platanaceae 1 X X X
6. Myrothamnaceae X X X X
X7. Buxaceae 2 X X X
8. Hamamelidaceae 1-3 X X X X
9. Daphniphyllaceae 1(2) X X X
X10. Didymelaceae 1 X
Salicales
1 1
.
Salicaceae X X
Balanopales
1 2. Balanopaceae 1,2 X X X
Fagales
13. Leitneriaceae 1 X X X
14. Rhoipteleaceae 1 X
1 5. Myricaceae 1 X
1 6. Betulaceae 1 X
—
17. Ticodendraceae 1 X X X
1 8. Juglandaceae 1 X
1 9. Fagaceae 1 X
Casuarinales
20. Casuarinaceae 1 X
Piperales
21 . Saururaceae 1,2 X X pen X X
22. Piperaceae 1 X peri X X
23. Lactoridaceae X X X X
24. Chloranthaceae 1 X X X
Magnoliales
25. Magnoliaceae 1-2 X X X X
26. Winteraceae 1-3 X X X X
27. Annonaceae X X X X
28. Eupomatiaceae 1 X X X
29. Degeneriaceae X X X X
30. Austrobaileyaceae X X X X
31. Himantandraceae 1 X X X
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of dicotyledon families.
C, common; Cub, Cuba; diss, disseminate; fr, frequently; gl, glume;
N.Cal, New Caledonia; Nor, North; oft, often; peri, perisperm; pom, pome;
see sep, see sepals; sev, several; Sey, Seychelles; si, slight; spa, spadix;
1pa, 1 per axil; ~, about; and co, many.
Embryo Cotyledons Distribution
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Table 1f cont.
Order
Family
Seeds Endosperm imbryo
per locule
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32. Schisandraceae
33. Illiciaceae
1
1
X X
X
X
|
X X
34. Canellaceae 2 | x i X X X
35. Myristicaceae 1 f ] x \ X X
36. Trimeniaceae X X
X
X
37. Amborellaceae 1 X X
X38. Monimiaceae
39. Calycanthaceae
1 X X
1
I
x x X
40. Idiospermaceae 1 x
Laurales
41. Gomortegaceae 1 X X X
42. Lauraceae 1 X
43. Hernandiaceae 1 X
Aristolochiales
44. Aristolochiaceae [ X j X X X X
Nymphaeales
45. Cabombaceae 2-4 X peri X X
46. Nelumbonaceae 1
!
X
47. Nymphaeaceae X X peri X X
Ranunculales
48. Ranunculaceae 1-3 x X X X X
49. Ceratophyllaceae 1 X
50. Coriariaceae 1 X X X X
51. Circaeasteraceae
52. Nandinaceae
1
1
X X X
X X X
53. Paeoniaceae 3 X X X X
54. Berberidaceae
55. Podophyllaceae
1,2 X X X X X
X X X X
56. Sargentodoxaceae
57. Menispermaceae
58. Lardizabalaceae
1 X X X
X1 X X X X
XX X X X
Gunnerales i
59. Gunneraceae 1 X X X
Geraniales \
60. Connaraceae 1(2) X X X X X X
61 . Geraniaceae 1,2 R X X R X
62. Vivianiaceae 1,2 X X X
X
63. Limnanthaceae 1 X
64. Oxalidaceae 1,2 x ! X X
65. Tropaeolaceae 1
1
X
66. Balsaminaceae 1
.
x 4 X67. Linaceae 1,2 X X x X
68. Erythroxylaceae 1 X R X X
69. Zygophyllaceae 1 X ; X X X X X
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Table If cont.
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Seeds Endosperm Embryo
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70. Balanitaceae 1 X
71 . Malpighiaceae 1 X
72. Stackhousiaceae 1 X X X
Rutales
73. Meliaceae 1-3 X X X X X X
74. Simaroubaceae 1-3 X X X X X X
75. Rutaceae 1-3 X X X X X X
76. Pittosporaceae 1-3 X X X X x
77. Cneoraceae 1-4 X X X
78. Burseraceae 1-3 X
79. Anacardiaceae 1 X X X X
Sapindales
80. Akaniaceae 2 X
81 . Sapindaceae 1-2 X X
82. Melianthaceae 2 X X X X
83. Hippocastanaceae 1 X
84. Staphyleaceae 1 X X X X
85. Aceraceae 1 X
86. Sabiaceae 1,2 X X X
Fabales
87. Caesalpiniaceae 1 X X X R X X X
88. Fabaceae 1 X X X X X X X
89. Mimosaceae 1 X X X X X X X
Polygalales
90. Polygalaceae 1 R X R X X X
91 . Krameriaceae 1 X X X
92. Trigoniaceae 1 X X X X X X
93. Vochysiaceae 1 X X X X R
Papaverales
94. Papaveraceae ID X X X X X X
95. Fumariaceae 1 X X X X X
96. Tovariaceae X X X X
97. Capparaceae (1) X X X X X X
98. Brassicaceae (1) X X X X R
99. Pentadiplandraceae ? X X X X
100. Resedaceae 1 X X X X X X
1 01 . Moringaceae X X
102. Bretschneideraceae 1.2 X
Batales
1 03. Bataceae 1-4 X
Cistales
104. Cistaceae 1-3 x
I
X X
„
x X
105. Cochlospermaceae X X X X
106. Btxaceae X X X X
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Order
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CD
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CO CD£ 5.
CO
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E a)
Caryophyllales
107. Cactaceae X X peri peri pen peri peri
108. Aizoaceae (1) X X peri ] pen peri
1 09. Portulacaceae X X peri Pen peri R peri
1 10. Basellaceae peri peri peri peri
111. Didiereaceae X X X
1.12. Gyrostemonaceae X X X
1 1 3. Phytolaccaceae peri peri pen
114. Barbeuiaceae X X X
1 1 5. Achatocarpaceae Peri pen X
116. Petiveriaceae peri
Jr?
eri
117. Agdestidaceae peri peri
1 1 8, Nyctaginaceae peri
k Pen R peri
119. Stegnospermataceae X peri jjeri X
120. Caryophyllaceae X X peri peri peri peri peri
1 21 . Molluginaceae X pen Pen peri
1 22. Illecebraceae peri peri peri peri
123. Amaranthaceae R peri peri peri
peri124. Chenopodiaceae peri peri peri peri
Polygonales
125. Polygonaceae X X X X
Primulales
126. Plumbaginaceae X X X X X
127. Primulaceae X X X X X X
128. Tamaricaceae X X X X X X
129. Frankeniaceae (1) X X X X X
130. Myrsinaceae X X X X X
1 31 . Theophrastaceae X X X X
Plantaginales
1 32. Plantaginaceae X X X X X
Proteales
133. Proteaceae X X X X X
Santalales
1 34. Olacaceae X X X
1 35. Aptandraceae X X X
136. Octoknemaceae X X X
1 37. Opiliaceae X X X
138. Medusandraceae X X X
139. Cardiopteridaceae ? X X X
140. Santalaceae X X X X
X141 . Loranthaceae X X X X
142. Misodendraceae 1 X X X
143. Grubbiaceae ?
'
i !
X X X
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Thymelaeales I i
144. Geissolomataceae X x
1
'
145. Gonystylaceae ? X
146. Thymelaeaceae X X R x ! x
Euphorbiales
147. Euphorbiaceae X R X R X
148. Simmondsiaceae ? 1 X X
149. Callitrichaceae X L * | * . x
150. Aextoxicaceae X X x ]
151. Pandaceae X X X
Urticales
152. Eucommiaceae ? X X X
1 53. Barbeyaceae X
154. Urticaceae X X X
155. Theligonaceae X X X
1 56. Cannabaceae X x
i
X
_.. ^
X
1 57. Moraceae X R X X X
1 58. Ulmaceae X X X X
Malvales
159. Sterculiaceae X X X X X
160. Etaeocarpaceae X X X X
161 . Tiliaceae X X R X X
162. Sphaerosepalaceae X X
X163. Malvaceae X X X X X
164. Bombacaceae (1) X X X X X
Violales
165. Flacourtiaceae (11 X X X X R R^ X
166. Lacistemataceae X X X
167. Passifloraceae (1) X X X X
168. Malesherbiaceae X X X X
1 69. Turneraceae X X X X X
1 70. Achariaceae X X X X X
171. Caricaceae X X X X X
1 72. Violac^ae X X X X X R X
1 73. Stachyuraceae ? X X X X X
174. Scyphostegiaceae ? X X X
1 75. Peridiscaceae X X X
176. Hoplestigmataceae ? 2 X X X
177. Loasaceae (1) X X X X X X X X
178. Cucurbitaceae (11 X X X X R
Rhamnales
179. Vitaceae 2 X X X
180. Leeaceae X X
181. Rhamnaceae X X x X X
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182. Erythropalaceae 1 X x X
183. Aquifoliaceae 1 X x X
184. Icacinaceae 1 X R X X
Celastrales
185. Ctenolophonaceae 1 X X
186. Ixonanthaceae 1 X X X
187. Irvingiaceae 1 X X X X
188. Dichapetaiaceae 1 X
189. Celastraceae 1 X X X X X X
190. Goupiaceae X X x X
191. Siphonodontaceae 1 X X X X
Dilleniales
192. Dilleniaceae 1-3 X X X X
193. Actinidiaceae X X X X
1 94. Saurauiaceae X X X X
Rosales
195. Rosaceae 1,2 X X X X X X
196. Chrysobalanaceae 1 X
1 97. Elaeagnaceae 1 X X X X
1 98. Neuradaceae 1,2 X
199. Corynocarpaceae ? 1 X
200. Crossosomataceae ? 3 X X X
Myrtales
201 . Myrtaceae 1-3 X R X X X
202. Lecythidaceae 1-3 X X X
203. Barringtoniaceae 1-3 X X X X
204. Asteranthaceae X X X
205. Dialypetalanthaceae X X X
206. Sonneratiaceae X X
207. Punicaceae X X
208. Rhizophoraceae 1 J X X X
209. Lythraceae X X X R
210. Crypteroniaceae X X
21 1 . Oliniaceae X X
212. Penaeaceae 1 X
213. Melastomataceae X X X
214. Onagraceae (1) X X X
215. Haloragaceae X X X X
216. Hippuridaceae X X X
217. Trajaaceae X
218. Combretaceae X
Theales
219. Theaceae 1-3 X X X X X
220. Bonnetiaceae 3 X X X X
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Vi
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221. Pentaphylacaceae 2 X X
222. Pellicieraceae 1 X
223. Medusagynaceae 2 X X
224. Eucryphiaceae X X X X
225. Paracryphiaceae 2,3 X X X X
226. Symplocaceae X X X X
227. Tetrameristaceae 1 X
228. Clusiaceae 1-3 X X X
229. Quiinaceae 1-3 X
230. Hypericaceae X X
231
. Elatinaceae X X
232. Dipterocarpaceae 1 X X X
233. Humiriaceae 1,2 X X
234. Ancistrocladaceae ? 1 X X X
235. Marcgraviaceae X X
236. Caryocaraceae 1 X X X
237. Ochnaceae 1 X X X X X
238. Strasburgeriaceae 1
239. Diegodendraceae 1 X
240. Scytopetalaceae (1)2,3 X X X X
241 Sarcolaenaceae 1 X X X X
Ericales
242. Ericaceae 1 X X X X X X X X
243. Tremandraceae 1,2 R X X X
244. Epacridaceae 1 X X X X
245. Clethraceae X X X X
246. Empetraceae 1 X X X
247. Pyrolaceae X X X X X
248. Monotropaceae X X X X X
249. Diapensiaceae X X X X x
250 Cyrillaceae 1 X X X
251 . Lennoaceae 1 X X X
Ebenales
252. Ebenaceae 1,2 X X X X
253. Sapotaceae 1 X X X X
Styracales
X254. Styracaceae 1 X R X X
255. Lissocarpaceae 1,2 X X X
256. Alangiaceae 1 X X X X
Rafflesiales
257. Hydnoraceae X X X X
258, Rafflesiaceae X X X
259. Balanophoraceae 1 x X X
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Araliales
260. Araliaceae 1 X X X X
261 . Apiaceae 1 X
.
* X X
Saxifragales
X262. Crassulaceae R X X R X
263. Saxifragaceae X X X X X
264. Parnassiaceae X X X X X
265. Eremosynaceae 1 X X
266. Francoaceae X X X X
267. Davidsoniaceae 2 X
268. Hydrangeaceae X X X X X
269. Philadelphaceae (1) X X X X
270. Pterostemonaceae 1 X X X X
271. Iteaceae X X X X X X
272. Baueraceae 1 X X X
273. Bruniaceae 1 X X X X
274. Vahliaceae X X X X
275. Donatiaceae X X X X
X
—
276. Tetracarpaeaceae X X X
2 77. Escalloniaceae X X X X
278. Grossulariaceae X X X X
279. Brunelliaceae 1,2 X X X
280. Cunoniaceae (1) X X X X X X
281 . Greyiaceae X X X X
282. Cephalotaceae M2) X X X
Begoniales
283. Begoniaceae X X X X
284. Datiscaceae X X
Droserales
285. Dioncophyllaceae 1 x X ^ * L -H X
286. Droseraceae
1
x X X X X
287. Byblidaceae 1 X X X X X
288. Podostemaceae ?
__
<2) | R
1
X X
289. Hydrostachyaceae ? X X
Sarraceniales
290. Sarraceniaceae X x X X X
Nepenthales
291. Nepenthaceae ! X x
[
X X
Polemoniales
292. Polemoniaceae 1 f xl X X ~ x R " X
293. Hydrophyllaceae 2
1
x X X X X X
294. Boraginaceae 1-4 X X X X X
295. Fouquieriaceae x ! X 1 X X
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Gentianales
296. Loganiaceae (1) X X X X X X
297. Rubiaceae 1 X X X X X X X X
298. Columelliaceae X X X X
299. Gentianaceae X X X X X
300. Menyanthaceae X X X X X X
301. Convolvulaceae 1 R X X X X
302. Cuscutaceae 1,2 X X X
303. Apocynaceae 1 X X X X X X X
304. Plocospermataceae 1 X X
305. Asclepiadaceae X X X X
Oleales
306. Oleaceae 1 X X X X X X X
307. Salvadoraceae 1 X
Cornales
308. Davidiaceae 1 X X X
309. Nyssaceae 1 X X X X
310. Garryaceae 1,2 X X X
31 1 . Cornaceae 1 X X X X
Dipsacales
312. Caprifoliaceae 1 X X X X X
313. Adoxaceae 1 X X X X
"
314. Valerianaceae 1 X
31 5. Dipsacaceae 1 X X X X X
Scrophulariales
316. Solanaceae (1-4) X X X X X X
317. Nolanaceae X X X X X
318. Scrophulariaceae R X X X X X X X
319. Orobanchaceae X X X X
320. Buddle/aceae ? (1) X X X X X X X
321. Globulariaceae 1 X X X
322. Lentibulariaceae (1,2) X X
323. Acanthaceae X X X X X X
324. Bignoniaceae R X X
325. Gesneriaceae X X R X X
326. Pedaliaceae 1 X X X X X X
Lamiales
327. Myoporaceae 1 X X X X
328. Verbenaceae 1-4 X X R X X
329. Phrymaceae 1 X
330. Lamiaceae 111-4 X X R X
Campanulales
331. Campanulaceae (D I R X X X X X
332. Goodeniaceae 1 [ X X X X
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16 Angiosperm Families
Table 1f cont.
Order
Family
Seeds Endosptirm Embryo
per locule
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>
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n
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c
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E
0)
to
£>
Q.
c
(/>
co
c
CO
T3C
CO
moderate
s
0)
§
0)
Q.
<fl
ODC
0)
n-
o
JZ
O)
E
0)
JK
c
ro
x:
(A
</)
0) !4
length
of
endosperm
more
than
Vi
length
of
endosperm
333. Brunoniaceae 1 X
334. Calyceraceae 1 X X X X
335. Stylidiaceae X X X X
Asterales
336. Asteraceae 1 X
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Embryo Cotyledons Distribution
straight
curved
or
contorted
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radicle
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length
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radicle
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radicle
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c
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X X
1 X X X
x
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118 Angiosperm Families
Table 2a. Common character states
Aus, Australia; Bor, Borneo; br, bracts; cas, casual;
Mad, Madagascar; Mda, Madeira; Med, Mediterranean;
R, rarely; rad, radical; S, sometimes; sea, scales;
usu, usually; W.I., West Indies;
Order
Family
Habitat Xy em
Moisture
Temper-
ature
Habit perforations Leaves
0)
5
o
to
CD
E o
a
9
E
0) o
to
E
toA3
.C
tO
to
CD
c
55
co
£
a>
c
CD
10
CD
Q.
c
CD
CO
XI
CD
sclariform
simple
3
CO
c
£
opposite
whorled
Pandanales
1 . Pandanaceae X X i X
!
|
X X X X X 1 X x
Arecales 1
i
2. Arecaceae X X X R X X X x 1 X R X X X
Cyclanthales
3. Cyclanthaceae X X R
1 j - -
X \ X i X X X 1 x x
Arales
4. Araceae X X R X R x x x X _xj. x
f
5. Lemnaceae X X X
i i
x X
t
Alismatales 1
6. Alismataceae X X X
I
x X X X 1 X x [
7. Butomaceae X X
1
x X X
_..
x
.. L x~] x j
8. Hydrocharitaceae X | X X
! * X X x X | X
Juncaginales
9. Scheuchzeriaceae X X L X X X X X
10. Juncaginaceae X X X X X
J
X X
1 1 . Lilaeaceae X X X X X X X
Najadales
12. Aponogetonaceae X X
"
| X X X
13. Zosteraceae X X R X X X
14. Potamogetonaceae X X X X X X X X X
15. Zannichelliaceae X X X X X X X X
16. Najadaceae X X X
"
j X X
X
sub
17. Posidoniaceae X X X X
Triuridales
18. Triuridaceae X R X X X X
Typhales
. 1
19. Sparganiaceae X X X
i
i X X X x
20. Typhaceae X X X X X X X
Juncales
1
21. Juncaceae X X X R R X X X X X
22. Thurniaceae X X X X X X X
23. Restionaceae R I X X X X X X X X X
24. Centrolepidaceae X X X
.._ i__ _ X X X X
25. Flagellariaceae X | X
1
R X X X X X
Cyperales
26. Cyperaceae X j X j X X 1 R X X X X >
Poales
27. Poaceae X
I
X 1 X X X R x X X x 1 X X
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of monocotyledon families.
C, common; Cub, Cuba; diss, disseminate; gl, glume;
N.Cal, New Caledonia; Nor, North; oft, often; peri, perisperm; pom, pome;
see sep, see sepals; sev, several; Sey, Seychelles; si, slight; spa, spadix;
1pa, 1 per axil; ~, about; and qq, many.
Leaves Intra- Stomates Crystals
sheath margins
vaginal
scales
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!
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x i x X | X X 1 X X R X X X X X
i x
j
1
X X j X s
X 1 X | * X X X X X X
*
1
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i
X X
x 1 x 1 R X X X
X i X i x ! X x j X X
x
1
x
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!
X X X X
1
X i x i x I X X X
i
X 1 x X X X X
X F X X X x 1 X 1 X X X
X X x ! x R X X
X X
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|
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X ] X | x X
X X *
!
X | X *
\
-
X
X x
i
i
X 1 X X
X 1 X X X
\
X X x i X X X X X X
X x X X X X X X X
x
!
x ! R x
1
X X X X
X x 1
r
—
X i X X x [ X X X
I X x i X 1 X X X X X R
X | X X X j X X X X
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1
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120 Angiosperm Families
Table 2a cont.
Order
Family
Habitat Xy em
Moisture
Temper-
ature
Habit perforations Leaves
CD
5
o
CD
E
£
jii
9
E O
JZ to
(0
c
(0
€
JZ
c
<D
in
Q.
c
0)
</)
XI
CO
E"
|
cii
o
a
E
£
c
3
75
o
Q.
o
to
o
5
Liliales
28. Trilliaceae X X X X X X X X
29. Liliaceae X R X X X X X X X X X
30. Smilacaceae X X X X X X X X X X X R
31. Agavaceae X X X X X X X X X X X
32. Xanthorrhoeaceae X X X X X X X X X X
33. Philesiaceae X X X X X X X X X X
34. Stemonaceae X X * X X X X X X X
35. Dioscoreaceae X R X X X X X X X R
36. Taccaceae X X X X X X X
37. Pontederiaceae X X X X X X X X
38. Amaryllidaceae R X X X X X X X X
39. Velloziaceae X X X X X X X X
Bromeliales
40. Bromeliaceae X X X X R X X X X X X
Commelinales
41. Commelinaceae R X R X X X X X R X X
42. Xyridaceae X X X X X x X
43. Mayacaceae
44. Rapateaceae
X R X X X X X
X X X X X X R X
45. Eriocaulaceae X R X X X X X X
Zingiberales
46. Musaceae X X X X X X X X
47. Strelitziaceae X X X X X X X X X
48. Lowiaceae X X X X X X X
49. Zingiberaceae X X X X X X X X
50. Cannaceae X X X X X X X X X
51
. Marantaceae X X R X R X X X X X X
Iridales
52. Haemodoraceae X R X X X X X X X
53. Philydraceae X X X X X X X
54. Iridaceae R X X X R X X X X X X
55. Burmanniaceae X R X X X X X
Orchidales
56. Corsiaceae X X X X X
57. Orchidaceae X X X X X R X X X X X X R
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Leaves Intra- Stomates Crystals
sheath margins
vaginal
scales
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O | o
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a
o
a.
£
o
o
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serrate
O
CO
XI
<
c
CD
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CD
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o
I
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E
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c
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o
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o
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1CO
X
CD
sz
COD
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Q.
CO
1
CO
£
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X
o
E
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U
s
i
X X X X X X
X x X x X X X S I
X
X X ] X X X X X
X X X X X X X R X X
X X X X X X X X X
X X X X X X X s
X X X X X X X s
X
X
X R X X X X X
X X X X X X
R X R X X X s X X X
X X X X X X X s
X X X X X X X R s
X R X X X X x X X X X X
X X X X X X X X X X X s
X X X X X X X X X s
X X X X X
X X X X X X X X X i x
XX R X X X X X R
X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X X X X X X X X X
X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X sub X X
X X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X
X R X X X X X X x | R X R
122 Angiosperm Families
Table 2b. Common character states
Aus, Australia; Bor, Borneo; br, bracts; cas, casual;
Mad, Madagascar; Mda, Madeira; Med, Mediterranean;
R, rarely; rad, radical; S, sometimes; sea, scales;
usu, usually; W.I., West Indies;
Order
Family
Inflorescences Flowers
a>
E
8
TO
JO
E
o
o
XL
en
0)
o
'c
Q. x:
0)
XI
E3
TO
1
5=
"5
w
O
o E
o
actinomorphic
zygomorphic
Pandanales
1 . Pandanaceae X X
Arecales
2. Arecaceae X X R X X R
Cyclanthales
3. Cyclanthaceae spa X
Arates
4. Araceae spa X
5. Lemnaceae X
Alismatales
6. Alismataceae X X
! X X
7. Butomaceae X
I
x X
8. Hydrocharitaceae X X I X X
Juncaginates
9. Scheuchzeriaceae X X
10. Juncaginaceae X X
1 1 . Lilaeaceae X
Najadales
12. Aponogetonaceae X
1 3. Zosteraceae spa
14. Potamogetonaceae X X
15. Zannichelliaceae 1pa X
16. Najadaceae 1pa X
1 7. Posidoniaceae X x
Triuridates
1 8. Triuridaceae X X X
Typhales
19. Sparganiaceae X X X
20. Typhaceae spa
Juncales
21 . Juncaceae X X X X X X
22. Thurniaceae X X
23. Restionaceae X X R X
24. Centrolepidaceae X X R
25. Flageltariaceae X X X
Cyperales
26. Cyperaceae X X X
Poales
X27. Poaceae X X
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of monocotyledon families.
C, common; Cub, Cuba; diss, disseminate; gl, glume;
N.Cal, New Caledonia; Nor, North; oft, often; peri, perisperm; pom, pome;
see sep, see sepals; sev, several; Sey, Seychelles; si, slight; spa, spadix;
1pa, 1 per axil; ~, about; and qq, many.
Sex Sepals Petals
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C
X
i
* j X
X
J |
x \ x x x ! 3(2) R 1 X X X X X R X X 3(2,0)
! x i x i x 0,4,8 X X 1 x X X 1 x
X para R x ! X X 0,2,3(4) X j X
l
X X X X X 0,2,3(4)
R x 1 X \ X
X
j i.„^.
,
X X 3(0)'"
3
X R X i X 3
i
X X X X X
X i X
" 3 X j X X X X
R ! X X x | 3(2) X X X X R X R 3(0)
x
.. *_L 3 „ x , X X — 3
3X x j x X 1 3
_
x
_. i ....._ X X
X X
X ! X 1 X
i X
X
i
!
1
R X 1 X 0-3 x
1
I X X X X
x ; x
r:
[ 4 i
i
i
X
X j X \ X 4,0
"" 1 '"
x
!
X | X X X
x ! x
i
X | X 3,0 x 1 1 x x X
R ! x x 2(?) I X X X
X X | X 0,3 X | i X x X
;
X j X R x 1 6(3-8) X X X X X R X
X x ! 3 X X X X X X 0,3
X x X
X
X
R X 3 gi X X X X X 3
X 3 X X X X 3
R
- ~~
X R X R 3(0) gi X R X X X R 3(0)
X x ! X L
X
X
— H—
! X 3 X X X 1 X X 3
X R X 1 X X
X R ! R ; X X
124 Angiosperm Families
Table 2b cont.
Order
Family
Inflorescences Flowers
E
8
£0
. E
8 a.ID
Q)
o
'c
co
Q.
a)
_
t3
en
CD
1
m
o
CO
o
o
CO
CD
E
O
o
ic
e-
o
E
o
c
•G
CD
o
JO
e-
o
E
o
>>N
Liiiales
28. Trilliaceae X X X
29. Liliaceae X X R X X X R
30. Smilacaceae X X R X X
31
. Agavaceae X X X X R R X X R
32. Xanthorrhoeaceae X X X R X
33. Philesiaceae X X X X X
34. Stemonaceae X sub X X X
35. Dioscoreaceae X X x X X X
36. Taccaceae X X X
37. Pontederiaceae X X X R X X X
38. Amaryllidaceae X R sub R X X R
39. Velloziaceae X X
Bromeliales
40. Bromeliaceae X X X X R X
Commelinales
41 . Commelinaceae R X R X X X X
42. Xyridaceae X R X R X R
43. Mayacaceae sub X X
44. Rapateaceae sub X X
45. Eriocaulaceae X X X
Zingiberales
46. Musaceae X X X X
47. Strelitziaceae X X
48. Lowiaceae X X
49. Zingiberaceae X X X X X X
50. Cannaceae X X X X
51. Marantaceae X X X X X X
Iridales
52. Haemodoraceae X X sub X X X
53. Philydraceae X X
54. Iridaceae X X X X X X X
55. Burmanniaceae X X X R
Orchidales
56. Corsiaceae X X
57. Orchidaceae x X X R X X
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Sex Sepals Petals
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o
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E
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c
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c
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E
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X X 3(2,4,5) X X X X X R X 3(2,4,5)
X R X 3(2,4,5) L X X X X X X R X 3(2,4,5)
R X X 3 X X R X X X R 3(0)
X R R X 3 X X X X X X 3
X X X 3 R 9' X X X X X 3
X x 3 X X R X X X 3
X
X
X 2(5) X X X X R X X 2
X 3 X X X X 3
X X 3 X X X X X 3
X X 3(2) X R X X X R X 3(2)
X X 3 X X X X X X X
X
3
X R x | 3 X X I X X X 3
X R R x 3 X X X X X X x ! 3
X R X 3 X X X R X X X j 3
X X 3(2) X 2gls X R X X X R x 3
X X 3 X X X X x 3
X i
i
X 3 X X X X X | 3
R *
1
X R 2,3(0) X X X X X x | R 2,3(0)
X
X
Xx" \ X 3(?) X
~ 1
X X
-
.
.
31?)
X 3{?) X X X X x 1 3(?)
X X 3 X X X x 1 3
X
1
R X 3 X X X X x [ 3
x
1
X 3 X X X X X 1 3
X i X 3 X X X X x i 3
1
i
x [ X 3 X X X X X X [ 3
x
T X 2 X X X X X x ! 2
x ! X 3 X X X X X X
.
*
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3
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i X 3 X X X X x | R 3(0)
f
x
I
X 3 X X X X x ! 3
3x j R R 1 R X 3 X R X X X X x i
126 Angiosperm Families
Table 2c. Common character states
Aus, Australia; Bor, Borneo; br, bracts; cas, casual;
Mad, Madagascar; Mda, Madeira; Med, Mediterranean;
R, rarely; rad, radical; S, sometimes; sea, scales;
usu, usually; W.I., West Indies;
Order
Family
Petals Stamens
distinct
connate
haplomerous
oligomerous
E3
C
w3
O
<D
E
o
0)
diplomerous
haplomerous
oligomerous
c roc
c
o
o
free
from
perianth
adnate
to
perianth
Pandanales
1 . Pandanaceae 9-300 X X X
Arecales
2. Arecaceae X X X R 6(3-400) R X R X X x R
Cyclanthales
3. Cyclanthaceae 6-150 X X X X |
Arales
X x
f
4. Araceae X X X X 4,6(1-8} R X X R X
5. Lemnaceae 1,2 X X
Alismatales
6. Alismataceae X X 6(3-40) R X R X X
7. Butomaceae X X 9 X X X
8. Hydrocharitaceae X X 12-1 X X X X X X X
Juncaginales
9. Scheuchzeriaceae X X 6(more) X X X X
10. Juncaginaceae X X 6,3(4) X X X X
1 1 . Lilaeaceae 1 X X
Najadales
12. Aponogetonaceae 6-12(-16) X X X X
13. Zosteraceae 1 X X
14. Potamogetonaceae 4,2 X X X
15. Zannichelliaceae 3,2,1 X X X R
16. Najadaceae 1 X X
1 7. Posidoniaceae : 3(4) X X
Triuridales
1 8. Triuridaceae 3,6(1-5) X X R X X
Typhales
19. Sparganiaceae X X 3-6(-8) R X X X X
20. Typhaceae 2-5(-8) R X X X X X
Juncales
21 . Juncaceae X X 6(3} X R I X
X22. Thurniaceae X X 6 X X
23. Restionaceae X R X 3,2(1) X X X R
24. Centrolepidaceae 1(2}
6
X X
X X25. Flagellariaceae X X X X X
Cyperales
~~R X R26. Cyperaceae 3(1-22) R X
Poales
27. Poaceae 3,6(1-120) R | x X R X R
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of monocotyledon families.
C, common; Cub, Cuba; diss, disseminate; gl, glume;
N.Cal, New Caledonia; Nor, North; oft, often; peri, perisperm; pom, pome;
see sep, see sepals; sev, several; Sey, Seychelles; si, slight; spa, spadix;
1pa, 1 per axil; ~, about; and qq, many.
Staminodes Anthers Pollen
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</>
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c
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n
9
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E
c
3
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ra
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X
w
CO
T3
<D
X
CO
o
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0)
ffi
a.
CO
'1
CD
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1
(-3)-sulcate
ulcerate
CD
E
o
?
>%
o
CL
CD
13
(0
o
£
o
o
.c
o
ro
e:
CD
CL
ro
"5.
to
(1)
8
CM
o
CD
8
CO
T3
C
5
to
co
T3
CO
CO
E
c
CO
(0
(0
T3
CD
>>
x>
(0
(0
TJ
X X X ? X X X X
X X X X 1,2 R X X R X
X 4 X X X X X X X
X R X X X X X X X R X
X X X X
X X X X X X R? X
X X X X X X
X 3 X X X R X R X R
X X X X X
X X X X X
X X X X
X X X X X X
X X X X X
X X X X
X X X X X X
X X X X X
X X X X X
X 3 X X X
X X X X X X
X X X X X
X
_
X X X X X
X X X ? X
X 3 X X X X X X X
X X X X X X X X
R X 1 X X X X X X
X X X X X X X X R
X X X X X X R
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Table 2c cont.
Order
Family
Petals Stamens
c
w
T3
£
ra
c
c
o
o
haplomerous
oligomerous 9n
E
c
o
q;
E
o
a.
w
o
a>
E
o
Q.
T3
haplomerous
oligomerous o
tf>
X!
oS
c
c
o
o
c
ra
Q)
Q.
E
o
SI
c
ra
(D
Q.
o
at
ra
c&
ra
Liliales
28. Trilliaceae X X R 6(2-20) R X R R X X
29. Liliaceae X X X R 6(3,4,8,9,12) R X R X X X X
30. Smilacaceae X R X 6(3,9-18) R X R X X X
31 . Agavaceae X X X 6 X X R K
32. Xanthorrhoeaceae X X X 6 X X X X
33. Philesiaceae X R X 6 X X X X R
34. Stemonaceae X X X 4(5) X X X X X
35. Dioscoreaceae X X 6,3 X X X X X
36. Taccaceae X X 6,3(1) X X X
37. Pontederiaceae R X X R 6(3-48) X X R X R X
38. Amaryllidaceae X X X 6(-~48) R X R X X X X
39. Velloziaceae X X ' 6 R X X X X X
Bromeliales
40. Bromeliaceae X X X 6 X X X X X
Commelinales
41. Commelinaceae X R X 6(3-1) X R R X R X R
42. Xyridaceae X X X 3(6) R X X X
43. Mayacaceae X X 3 X X X
44. Rapateaceae X X 6 X X X
45. Eriocaulaceae X X X X 4,6(1-3) X X R X R X X
Zingiberales
46. Musaceae X X 5(6) X X X
47. Strelitziaceae X X X 5(6) X X X
48. Lowiaceae X X 5 X X X
49. Zingiberaceae X X 1 X X
50. Cannaceae X X 1 X X
51 . Marantaceae X X 1 X
Iridales
52. Haemodoraceae X X X 3,6(1) X X R X X
53. Philydraceae X X X 1 X X X X
54. Iridaceae X X X 3 X X X X X
55. Burmanniaceae X X I 3,6 X X X X X
Orchidales
56. Corsiaceae X X 6 X X X X R
57. Orchidaceae X X X 2,1(3) R X X
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Staminodes Anthers Pollen
present
absent
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dorsifixed
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apertures
inaperturate
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co
i
ulcerate
poly-(2-4)porate
trichotomosulcate
"co
CD
a.
CD
Q.
(0
-a
CD
8
CM
CD
8
to
T3
c
'5
CO
to
T3
co
CO
c
CO
>»
XI
(0
CO
.2
CO
</>
CO
T3
X I X X X X
R X 3 ! x X X X X R X X R X
X
!
x X X X X X
X 1 R X X 1.2 X X
X i x X X 1,2
i
X X X
X
1
X X X X X X X
X x 1 x i x X R X X X
X 3{S) 1 x [ X 1,2,3 ] X X
X X i X i X X I X X
X 1,2(S) ! x i x X 2(1,3) X X
X i R 1 x X 1,2 X X
X j X J X X X X
1 X [ x 1 X X X X | R 1 x
1
S 1 x 24 ! x X X X i X R X
-
-
X
X
3 X X X X X X
! x X 1,2,3 X X
X 1 X X 1,2 X
X X X X X X
~~s X 1 1 x X \ X
oft X 1 I x X X
R X KR) 1 x X l X
X usu 2,4 x ! R X X R R X X
X 3(1,4) x X X X
X 2-4 X X X
1
s X 2,3 i X j X X 2,-4 X X
X X 1(3) X X
R X (1) X j X X R 1(2) R X R X
X 1 ! X ? K-3) X X X
..
X X X X 1 x |
X 1,2 X j X X X 1,2 j 3,4 | X 1 x !
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Table 2d. Common character states
Aus, Australia; Bor, Borneo; br, bracts; cas, casual;
Mad, Madagascar; Mda, Madeira; Med, Mediterranean;
R, rarely; rad, radical; S, sometimes; sea, scales;
usu, usually; W.I., West Indies;
Order
Family
Nectaries Pistils
simple
aj
(/>
-Q
c
(/>
Q.
J9
c:
o
c
55
5
Q.
C
o
Z3
o
c
CT)
a.
a>
q3
n
E3
C
O
o
E
o
0)
a.
o
0)
E
o
a.
T3
=3
o
a3
E
o
a.
ra
o
a>
E
! O
O
9Q.
</)
O Q.
Pandanales
1
.
Pandanaceae X ? 1-80 X X X X
Arecales
2. Arecaceae X X 1(3) R 3(1-10)
Cyclanthales
3. Cyclanthaceae X 1 4(1,3)
Arales
4. Araceae X f Rj 1 X 3(1-9)
5. Lemnaceae X 1 X 1
Aiismatales
6. Alismataceae X x
L
R
i
6-100(3) X X R 1
7. Butomaceae X X 6 X 1
8. Hydrocharitaceae X R R 1 3-6(2-15)
Juncaginales
9. Scheuchzeriaceae X 1 3(2-6)
10. Juncaginaceae X H-6) R R 3-6(1)
1 1 . Lilaeaceae X 1 X K?>
Najadales
12. Aponogetonaceae X X 3-6{-9) R X X 1
1 3. Zosteraceae X 1 2
14. Potamogetonaceae X 4(1-10) R X R 1
1 5. Zannichelliaceae X 2,4(1-9) R R X R 1
1 6. Najadaceae x 1 2,3
1 7. Posidoniaceae X 1 X 1
Triuridales
1 8. Triuridaceae X 6-50 X X 1
Typhales
19. Sparganiaceae X 1 X 1(2,3)
120. Typhaceae X 1 X
Juncales
21
. Juncaceae X 1 3
22. Thumiaceae X 1 3
23. Restionaceae X 1 X 3,2,1
24. Centrolepidaceae X 1 X 1-3
25. Flagellariaceae X 1 3
Cyperales
26. Cyperaceae X |
I 1 3,2(-9)
Poales
27. Poaceae X 1 2,3
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of monocotyledon families.
C, common; Cub, Cuba; diss, disseminate; gl, glume;
N.Cal, New Caledonia; Nor, North; oft, often; peri, perisperm; pom, pome;
see sep, see sepals; sev, several; Sey, Seychelles; si, slight; spa, spadix;
1pa, 1 per axil; ~, about; and <x>, many.
Pistils Ovary Placentation Ovules
compound per locule
ow
E
o
<u
Q.
0)
O
i_
u
E
o
Q.
-o
haplomerous
oligomerous
superior
semi-inferior
inferior 3§ axile
parietal CO
w
CO
CO
o
D.
CO
CO
c
>
ro
c
e
ro
1,2(3,4)
few
to
sev
many
x
I I
x X 1 X
R R X R
I
-
X !
1 |
1-3(4-10) x
i
X x 1
. J
X R X | | X 1 I X | X i x
R R X R X j X 3(1-9) X ] X X X 1 x X
i
X
:
1 X 1 : x
X
I
1
, j
X X 2 j x | x
x
I
1
i ., .
X L x
R X X R X 1 ! x | X I R j x
R X R X 3(2-6) X 2 X
X X R X 3(4) X 1
X 1 X 1
X 1 X 2 X
X X 1 \ sub 1
X 1 sub 1
X 1 X 1
X X X 1 X 1
X 1 j X 1(2)
X 1 X X 1
_
R X 1(2) sub 1(2)
X 1 X 1
X X 1,3 X X X 1 X j X
X X 1(3) X sub 1 X j
T
X X X 3,2,1 X X 1
"
I
~
X X X 1-3 X 1
"
X X 3 X 1
R
i
R X X
T
X ! 1 X 1
X X x | 1 X X 1
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Table 2d cont.
Order
Family
Nectarie s Pistils
simple
absent
present
TO
Q.
s
<n
on
pistils
on
perianth
3
o
c
CO
a
0)
E3
2
(0
o
a5
E
o
'53
a.
(A
o
O
E
o
GL
haplomerous
oligomerous
m
a.
v>
<u
__
II
Liliales
28. Trilliaceae
7
I
X X 1 3(-10)
3(2,4)29. Liliaceae R f * X R 1
30. Smilacaceae
S
>< X 1 X 3(1)
31
. Agavaceae ! x X 1 3
32. Xanthorrhoeaceae X 1
I
3
33. Philesiaceae X X 1 3
34. Stemonaceae X 1
T
i 2(3)
35. Dioscoreaceae X X X 1
! 3
36. Taccaceae X X X 1
I
3
37. Pontederiaceae R X X 1
I
3
38. Amaryllidaceae X X X 1 3
339. Velloziaceae X X 1
Bromeliales
40. Bromeliaceae X X 1 3
Commelinales
41 . Commelinaceae X 1 i
"""'"
3(2)
42. Xyridaceae X 1 3
43. Mayacaceae X 1 3
44. Rapateaceae X
,
1 3
45. Eriocaulaceae X 1 2,3
Zingiberales
346. Musaceae X X 1
47. Strelitziaceae X X 1 3
48. Lowiaceae
..
X X 1 3
49. Zingiberaceae X X X X 1 3(2)
50. Cannaceae X X 1 3
51 . Marantaceae • X 1 3
Iridafes
52. Haemodoraceae X X X 1 3
" 353. Philydraceae x ! 1
54. Iridaceae R X X X X 1 3
55. Burmanniaceae X X X 1 r j
—
3
Orchidales
56. Corsiaceae *
I X 1 i i 3
57. Orchidaceae
I
x X
I
* 1
\ ! !
3
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Pistils Ovary Placentation Ovules
compound per locule
in
=J
O
CD
E
o
CD
Q.
o
CD
E
o
Q.
T3
2
CD
E
o
a.
ra
u
o
CD
E
o
CD
o
o
9
a.
Zi
v>
o
c
'.±
1
o
&
CD
CD .Q
X
TO
a>
TO
Q.
m
to
TO
J3
s
Q.
TO
2
c
CD
>
TO
C
E
TO
rsT
>
en
o ><
c
TO
E
R R X X 3(-10) X X
X R X R 3(1,2,4} X R (1,2) R X
X R X 3(-1) X 1.2
X X X 3(1) X R 1 X
X X 3,1 X 1 X
—
X X R 3,1 X X X X
R X X X X 1 X X X 2 X
X X 3 X 2,4 X
X X 1 X X
X X 3,1 X 1 X
X X 3(1) X R (1) R X
X X 3 X X
X X X X 3 X X
X R X 3(2) X 1 X R
X X 1(3) R X X X
X X 1 X X
X X 3(1) X X 1 X
X X X 2,3 X sub 1
X X 3 X X
X X 3 X X 1 X
X X 3 X X
X R X 3(2,1) X X R X X
X X 3 X X
X 1 X 1(3) X X 1
X
X
x ! X X X 3(1,2) X 1
x
]
X 3 X X
x r r" X 3(1) X R (1) R X
*
1
X 3,1 X X X
X 1 X 1 X X
x
s
X 1(3) R X X
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Table 2e. Common character states
Aus, Australia; Bor, Borneo; br, bracts; cas, casual;
Mad, Madagascar; Mda, Madeira; Med, Mediterranean;
R, rarely; rad, radical; S, sometimes; sea, scales;
usu, usually; W.I., West Indies;
Order
Family
Ovules Styles Stigmas
compound position
o
'£
CT>
£
o
E
£
3
CD
8
C
«
ra
o
1
1
c
V)
«
ra
u
o
"O3
a>
en
Q.
ra
8
c
'5
c
£
Q.
Q.
a)
pleiomerous diplomerous
hapiomerous
E
o
_gi
o
CL
9
Q.
M
ra
E
g>
w
c
>
0)
o
<D
n
Pandanales
1 . Pandanaceae X X
Arecales
2. Arecaceae X X 1-3(0) X X 3(1-10) X
Cyclanthales
3. Cyclanthaceae X X 1,0 X 4(1,2)
Arales
4. Araceae X X R 1,0
]
X 3(1-9)
5. Lemnaceae X X 1
! I
X 1
Alismatales
! :
6. Alismataceae X X 1 X 1 X
7. Butomaceae X X 1 i X 1 X
8. Hydrocharitaceae X X 3-6(2-15) R ; x X R 3-6(2-30)
Juncaginales I
9, Scheuchzeriaceae X X 3(2-6)
10. Juncaginaceae X X 0,3 j 3-6(1) X
1 1 . Lilaeaceae X X 1 X 1
Najadales
12. Aponogetonaceae X X 1 X 1
1 3. Zosteraceae X X 1 X 2
14. Potamogetonaceae X X 1,0 X 1 X
15. Zannichelliaceae X X 1 X 1
1 6. Najadaceae X X 3(2) X R 3(2) X
1 7. Posidoniaceae 1
Triuridales
1 8. Triuridaceae X X 1 X 1 X
Typhales
1 9. Sparganiaceae X X K-3)
I
X 1(-3) X
20. Typhaceae X X 1 1 X
Juncales
21 . Juncaceae X X 1.3 i
i
X X 3 X
X22. Thurniaceae 3
|
X 3
23. Restionaceae X X X 3,2,1(0) X X 3,2,1 s
24. Centrolepidaceae X X 1-3 X X 1-3 X
25. Flagellariaceae 1 X 3 X
Cyperales !
_| „ _„!
26. Cyperaceae X X 1 X 2,3(-9) X
Poales i
i
27. Poaceae X R X R 2(1,3) R X 2(1,3)
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of monocotyledon families.
C, common; Cub, Cuba; diss, disseminate; gl, glume;
N.Cal, New Caledonia; Nor, North; oft, often; peri, perisperm; pom, pome;
see sep, see sepals; sev, several; Sey, Seychelles; si, slight; spa, spadix;
1pa, 1 per axil; ~, about; and qq, many.
Stigmas Fruit Seeds
compound dehiscence per locule
pleiomerous diplomerous
haplomerous
oligomerous
follicle
capsule
berry drupe
drupelet
fr
sO
N
'sz
o
CO
"5
5
CO
CO
E
CO
CO
CD
c
m
o
CO
o
co
>
"5
-o
Q.
CD
CO
CO
o
o
3
o
o
en
>
CO
O
CO
E
I ! \
[ j x | x j
i
i
1
! i
I i i
R ; R I i R | X | X i I 1
j
x j R x X
R ! R ! x j R [ x _ ,
X X X
1 | |
t |
i j 1 X
I !
,
X
\ i
I i
X X X X
X ] X
R x | R X I X X
I
R x I R
""
"i
—
X
T
_J-2_|
X x I R X X ! 1
X 1
i
X j 2 x i
x X ' X X I
X
j
x X ;
x X
i i
x | R ! x
X
!
x
t
R I x
I
x
! x
t
I -
X
! i
X X
_.
X X X
X X j ) X 1(3)
"
: r
"""
\ X X X ! x X
X I x X I X
X X I
!
R R x | x R I I x 1 !1
|
. t [..._ |
R ! x ! R R I R I 1
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Table 2e cont.
Order
Family
Ovules Styles Stigmas
compound position
E
0)
JO
1
en
B
"E3
03
13
C
CO
CO
ra
t-
o3
1
CO
01
b
o
3
0)
CO
Cl
to
83
c
'3
c
to
a)
CL
CO
CO
co3
u
E
Q)
Q.
CO
O
E
Q.
to
Z3
O
a3
1
3.
(0
to
z>
a>
E
Q.
to
CO
E
g>
15
c
>
c
S
3
O
ID
•O
Liliales
28. Trilliaceae X X 3(1-10) R R X R 3<-10) X
29. Liliaceae X X X K3)
h
R X 3 X
30. Smilacaceae 3(-1) X R 3( 1) X
31 . Agavaceae X X 1(0) X 3
32. Xanthorrhoeaceae X X 3,1 X X 3
33. Philesiaceae X X 1 X 3
34. Stemonaceae X X 1,0 _Xj 1
35. Dioscoreaceae X X 1,3 X X 3
36. Taccaceae X X 1 X 3(6)
37. Pontederiaceae X X 1 X 1.3,6
38. Amaryllidaceae X X X 1 X 3 s
39. Velloziaceae X X 1 X 3
Bromeliales I
s40. Bromeliaceae X X 1 1 X 3
Commelinales
41. Commelinaceae X X R X 1(3)
42. Xyridaceae X X X 1,3
43. Mayacaceae X X X 1,3
44. Rapateaceae X 1
45. Eriocaulaceae X X X 2,3
Zingiberales
46. Musaceae X X 1 X 3
47, Strelitziaceae X X 1 X 3
48. Lowiaceae X X 1 X 3
49. Zingiberaceae
„
x
,
X 1 X 1,2
50. Cannaceae X X 1 X 1
51
. Marantaceae X X 1
""
"1
™
i
X 1
Iridales
52. Haemodoraceae X X 1 i X 1(3)
53. Philydraceae X X 1 X 1
54. Iridaceae X X 1,3 X X 3(6) X
55. Burmanniaceae X X 1 X 3(6)
Orchidales
56. Corsiaceae 1 X 3
57. Orchidaceae X R X 1 X 3,2
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Stigmas Fruit Seeds
compound dehiscence per locule
pleiomerous diplomerous
to3
g
Q)
E
o
Q.
ra
to3
O
<u
E
o
"5
follicle
capsule
berry
Q.3
o
drupelet
schizocarp
nut
"3
c
samara achene
150
c
>
ra
O
O
CO
ra0
;o
3 1,2(-3)
few
to
sev
many
R R X R X X x |
X X X R X X X x ! x
X R X i
i
1,2
X X X i X X
\
x
X X R X 1 x i
X X
;
x ; x
X X X X
X X X X 2,4
R X R X X X
XX X X X X X
X X R X R R X
X X X I x
X X X X R X
R X X R X X X R
X X X X X X
X X X X X
X X X X
X X X X 1
x X X
- 4 -
! x X X X X X
-f
x X X X
X X R X X X
X X X
j X X X X 1
j
i
R X X X X X X
X X X X
R [ x X X (1) R X
R 1 x X ,.,.
. i
X
I
X X j X
X X X R X
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Table 2f. Common character states
Aus, Australia; B, basal; Bor, Borneo; br, bracts; cas, casual;
M, moderate; Mad, Madagascar; Mda, Madeira; Med, Mediterranean;
R, rarely; rad, radical; S, sometimes; sea, scales;
stds, stamindes; usu, usually; W.I., West Indies;
Endosperm Embryo
Order
Family
c
CD
W
£
a.
c
CD
(A
.O
CD
abundant
moderate
scant
less
than
Vz
length
of
endosperm
14
the
length
of
endosperm
more
than
Vi
length
of
endosperm
tz
CD
CO
<D
tr
o
"c
o
o
o
TO
CD
£
O
CD
T3
</>
CO
en
c
o
<n
CD
M
cu
£
2.3-3
times
as
long
as
wide
3.3-6
times
as
long
as
wide
<A
CO
O)
c
o
v>
CO
0)
CD
1
CO
c
ro
.c
0)
o
E
1-3
times
as
wide
as
long
more
than
3
times
as
wide
as
long
Pandanales
..._ i
1 . Pandanaceae X X i
i
x ! X X 1
Arecales
I
2. Arecaceae X X i
i
X j X X X X | X
Cyclanthales !
3. Cyclanthaceae X X x t X X X X j X
Arales
4. Araceae X X X X
| X X X
1
; X
5. Lemnaceae X X X
] x X
.
^
i *
Alismatales
j
6. Alismataceae X X X j
7. Butomaceae X X X
8. Hydrocharitaceae X X R X X
Juncaginales
9. Scheuchzeriaceae X X X
10. Juncaginaceae X X X
1 1 . Lilaeaceae X X X
Najadales
12. Aponogetonaceae X X X
1 3. Zosteraceae X X X
14. Potamogetonaceae X X X X
15. Zannichelliaceae X X X
16. Najadaceae X X X
17. Posidoniaceae X X X
Triuridales
18. Triuridaceae X X X
Typhales
19. Sparganiaceae X X X X X
20. Typhaceae X X X X X X
Juncales
21. Juncaceae X X X X X
22. Thurniaceae X X X X X
X23. Restionaceae X X X X
24. Centrolepidaceae X X ! X X X
25. Flagellariaceae X X t X X X
Cyperales
26. Cyperaceae X X X X X X
Poales
27. Poaceae X R X X X X X | X j X
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of monocotyledon families.
C, common; Cub, Cuba; diss, disseminate; gl, glume;
N.Cal, New Caledonia; Nor, North; oft, often; peri, perisperm; pom, pome;
see sep, see sepals; sev, several; Sey, Seychelles; si, slight; spa, spadix;
1pa, 1 per axil; ~, about; and 00, many.
Distribution
0)
Q.O
LLI
to
<
North
America
South
America
Africa
Australia
and
Pacific
X x : x
_ 4
R X X i X X 1 X
i
x
I
X
X X X X X X
X x [ X X X X
X
i
X X X X X
X X
X x j x X x 1 X
X X X
X X X X 1 x
X X
X X X
X
X
X X X X
X X X X X
X X X X X X
X X X X X X
Med Med Med X
X X X X X
X X X X X
X X X X X X
X X X X X X
X
X X X X
X X X
X X X
X X X X X X
X X X X x i x
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Table 2f cont.
Order
Family
Endosperm Embryo
c
0)
V)
Q.
0)
wn
ro
c
ro
c
S3
ro
0)
U
O
E
to
o
10
E
g>
Q.
10
O
~o
c
ID
o
.c
O)
c
M
JS
c
ro
<r>
_3>
: qj
i D.
in
o
n
c
a>
H—
o
O)
c
_g>
a>
a>Q
to
o
c
a)
o
^:
D)C
^
c
ro
.c
a>
o
E
'ro
to
T3
O)
tr
o
c
8
o
T3
01
o
QJ
m
o
c
o
<n
m
w
I
CM
1
i
'5
(0
ro
O)
c
o
M
ro
(0
4)
E
CO
CO
cvi
3.3-6
times
as
long
as
wide
more
than
6
times
as
long
as
wide
1-3
times
as
wide
as
long
more
than
3
times
as
wide
as
long
Liliales
28. Trilliaceae X X
X
x X X
29. Liliaceae X X X X X X X X X X
30. Smilacaceae X X X X X
31
.
Agavaceae X X X X X X X
32. Xanthorrhoeaceae X X X R
33. Philesiaceae x X X X X
34. Stemonaceae X X X X X X X X X X
35. Dioscoreaceae X X X X X X
36. Taccaceae X X X X X
37. Pontederiaceae X X X X X X
38. Amaryllidaceae X X X X X
39. Velloziaceae X X X X > X
Bromeliales
X40. Bromeliaceae X X X X X X X X X v
Commelinales
41 . Commelinaceae X X X X X
42. Xyridaceae X X X X X X
43. Mayacaceae X X X X X X
44. Rapateaceae X X X X X
45. Eriocaulaceae X X X X X
Zingiberales
46. Musaceae peri X X X
X
X
X47. Strelitziaceae peri X X X X X X
48. Lowiaceae X X
49. Zingiberaceae pen X X X X X
50. Cannaceae peri X X X X X
51 . Marantaceae peri X X X X
Iridales
52. Haemodoraceae X X X X X
53. Phitydraceae X X X X X
54. Iridaceae * X X X X X x X
55. Burmanniaceae x | x X X 1
—
'
Orchidales
i
__
X x
i
56. Corsiaceae
I
x
-•••-••-
1
57. Orchidaceae j X X |
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Distribution
CD
a.
o
rj
LU
1 1 i
! 1 1
III |
! ! !
! O
i U=
! O
CD
| 8 | 3 1 |S
; CD ! fJJ I ; CO
! E i J= ! «<
: t < « ; ^
CD 1 t 1 .^ j w
u)
I
o
: o j J= |3
< [ 2 ! W i < ! <
!
i i
X X X
X
X
X X X X I X
X
X
X X X I X
X X x j x
_
x
X X | X
! xX X
X X X X X [ X
X ! X X j X
X X X x ! x
X X x : x X X
R R ! x X
X ; X R
X X X X X
X X X X X
X X R
R X R
R x X X X X
X
X
X X
X | X X
T ]
i x
x ! x X X X
* T
x ! x X x:
X [ X X x
X X X IX
X X
X X X ! X X [X
X X X X | X
X x 1 x
X x X X X <
142 Angiosperm Families
Angiosperm Families 143
TABLE 3
Summary of common character variation in Dicot and Monocot families in
Tables 1 and 2, in percent
Habitat
Habit Life sty
moisture Temperature
l
|
I
;
I
i i
! ! % I
CO
| si o3 w toJ3 oo ra ... u Q.
a>
co
1
comb
lesic
£<
nly
temper
jmperate
&
nly
hot
go
»
CO
2 i
C i
°3
CO
00
CO
e
o
o
"3 o
o
5
>>
c a>
O ! £
« i >.
CJ I
to ;
CD j C C a>
to
CO !
CO
c
GO
ro
ro
o
a.
ca
o E E \ o E | o O | JS I O o * * : (A o O Q. to
dicots 16 13 71 j 52 ; 10 10 16 ! 55 ! 28 11 22 53 34 11 94 ! 4 !
monocots 40 19 51 [ 26 12 5 11 ! 63 ! 26 7 9 ! 28 67 93 \ 7
Xylem perforations Leaves Leaf sheath
! ]
co
j
CD
n i c3 CO
E E
0)
a.
to
co
a.
a.
o CO
o
! E
T3
3
c
CO
CO o
CO i
c
CD
to
calarif
Drm
&
mple
CO
c
*—
cu
±i
o3
2
o
a
Q.
nly
simple
mple
&
co
o
a
E
5
e
1
1
00
c
o
pen &
clos
losed
(0 n ! !g i «
c U C a.a
CO
c
0)
O
c
CO
c
1
c
c
°
I c l "
C j Q. C
O O j GO j O o CO o O U) o o O) o O O O
dicots 4 16 33 51 8 48 36 13 77 i 16 5 40 38 21
monocots 14 45 i 53 i 2 49 82 12 4 96 | 4 79 18 46 I 19 i 4
Stipules Inflorescence
Flower
symmetry
c
CO
.a
CO
>.
c
o
c
CO
(ft
CO
a.
o3
CO
con
CO
c
CO
CO
CO
Q.
>%
c
o
(0
a)
CO
o
(0
ro
c
D)
ro
>
ro
c
raceme corymb
CO
CL
(ft
CO
o
1
Q.
CO
i
CO
E3
T3
CO
CO
io
ro
o
(0
OJ
o
o
CO
ro
Q)
E
o
o
&
o
E
o
^c
o
ro
>^
c
o
actinomorphic&
zygomorphic
o
!c
Q.
O
E
o
>>
N
>,
C
o
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APPENDIX
Characters that occur in few Dicot Families
(mostly 0.3-5%)
Trochodendrales
1 Cercidiphyllaceae: Trees with long and short
shoots; "sepals" may be bracteoles.
2 Tetracentraceae: Trees with long and short
shoots; buds enclosed by stipule adnate to
petiole.
3 Eupteliaceae: Buds perulate; connective
produced apically.
4 Trochodendraceae: Buds perulate; leaves
subverticillate; stamens adnate to ovary;
seeds minute, fusiform; a droplet of fluid is
secreted from the dorsal protuberance of each
carpel.
Hamamelidales
5 Plantanaceae: Petiole caps bud; ovules
orthotropous; connective flattened apically;
inflorescences globular; fruit with long hairs
at base; stipules large and broad, united
around the twig; bark often scaling off.
6 Myrothamnaceae: Aromatic resinous shrubs;
leaves flabellate-cuneate.
7 Buxaceae: Rarely subshrubs; styles often
distant; fruit sometimes explosively
dehiscent.
8 Hamamelidaceae: Anthers dehisce by flaps;
indument often stellate; petals often
liguliform; fruit usually woody; fruit
sometimes explosively dehiscent.
9 Daphniphyllaceae: "Sepals" may be
bracteoles; sometimes with very poisonous
alkaloids; flowers minute.
10 Didymelaceae: "Sepals" may be bracteoles;
inflorescence a compound spike; drupes
large.
Salicales
1
1
Salicaceae: Buds perulate; inflorescences
catkins; seeds enveloped in fine hairs.
Balanopales
12 Balanopaceae: Terminal bud perulate; female
flower subtended by numerous imbricate
bracteoles; each style 2-partite nearly to the
base.
Fagales
13 Leitneriaceae: Wood very lightweight;
secretory canals in stem; leaves with resinous
contents; stamens inserted on a bract;
inflorescences catkins.
14 Rhoipteleaceae: Aromatic plants; anthers
didymous; flowers minute.
15 Myricaceae: Aromatic plants; leaves resinous
glandular; stamens inserted on a bract; fruit
often covered with waxy worts.
16 Betulaceae: Male inflorescence a catkin;
female inflorescence a catkin, erect cluster or
short spike; stamens inserted on a bract; buds
perulate; hairs at apex of anther in Carpinus
and Ostrya.
17 Ticodendraceae: Cortex exfoliating; hairs at
apex of anther; male flowers in catkins; well
developed resinous secretory system in the
bark.
18 Juglandaceae: Aromatic resinous plants; male
inflorescence usually a catkin; female a
catkin or flower subsolitary, or in a cluster or
short spike; anthers inserted on a flattened
receptacle; filaments short; sieve tubes
sometimes with lateral sieve areas, recalling
those of gymnosperms.
19 Fagaceae: Fruit at least partly enclosed by
consolidated bracteoles, frequently an acorn;
male inflorescence catkin-like spikes or
heads; female flowers solitary or in dichasia
or spikes; buds perulate; terminal buds
several in Quercus
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Casuarinales
20 Casuarinaceae: Leaves reduced to a 4-16-
toothed sheath, very scale-like; branchlets
longitudinally grooved, jointed; samaras
enclosed by woody bractioles.
Piperales
21 Saururaceae: Involucre often white; vessels
in 1-2 concentric rings; tissue with oil cells,
spicy.
22 Piperaceae: Aromatic, with etherial oil cells;
vascular bundles ± scattered as in monocots;
stem nodes often swollen; embryo sac with
up to 100 antipodals; plants sometimes
scandent.
23 Lactoridaceae: Shrubs with swollen nodes;
leaves glandular punctate; anthers extrorse;
connective apically produced.
24 Chloranthaceae: Tissues aromatic; the 50-
250 stamens may represent an inflorescence;
pollen sometimes polycolpoidate.
Magnoliales
25 Magnoliaceae: Stamens, pistils, and
sometimes perianth spirally arranged; seeds
sarcotestal; sometimes nectar on petals; fruit
sometimes a fleshy syncarp; stipules large,
enclosing the bud.
26 Winteraceae: Leaves aromatic, stamens
spirally arranged; fruit sometimes a fleshy
syncarp.
27 Annonaceae: Stamens and pistils spirally
arranged, or the latter whorled; connective
often broad and truncate; fruitlets often
stipitate; leaves usually distichous; fruit
sometimes a fleshy syncarp; endosperm
ruminate.
28 Eupomatiaceae: Perianth (bracts?)
calyptrate; stamens spirally arranged.
29 Degeneriaceae: Stamens laminar; stigma
decurrent along ventral suture of ovary; tree
aromatic; fruit large; endosperm ruminate;
seeds sarcotestal; cotyledons 3(4).
30 Austrobaileyaceae: Tepals spirally
arranged; fruitlets large; endosperm
ruminate; stamens laminar; flowers fetid;
gradual transition from tepals to stamens;
sieve tube companion cells sparse or absent.
31 Himantandraceae: Sepals calyptrate; pistils
spirally arranged; indument of peltate scales;
fruit a fleshy syncarp; petals similar to
stamens.
32 Schisandraceae: Tepals, stamens, and pistils
spirally arranged; gradual transition from
sepals to petals.
33 Illiciaceae: Tepals spirally arranged; crushed
leaves aromatic; flowers fetid.
34 Canellaceae: Plants aromatic; leaves
glandular-punctate; petals rarely spirally
arranged; endosperm sometimes ruminate.
35 Myristicaceae: Leaves glandular-punctate,
sepals colored; seed large, often with a
laciniate colored aril; endosperm usually
ruminate.
36 Trimeniaceae: Leaves sometimes glandular-
punctate; stigma sessile.
37 Amborellaceae: Tepals spirally arranged.
38 Monimiaceae: Leaves pellucid punctate; disk
adnate to concave receptacle; perianth
sometimes spirally arranged; filament
sometimes with a pair of basal appendages
and anther opening by flaps; seeds rarely
sarcotestal or arillate; pistils rarely connate,
or adnate to receptacle; staminodes
sometimes present.
39 Calycanthaceae: Plants aromatic; perianth
spirally arranged; flower parts perigynous.
40 Idiospermaceae: Plants aromatic; anthers
laminar; tepals spirally arranged; floral parts
perigynous; cotyledons 3, 4.
La u rales
41 Gomortegaceae: Tepals spirally arranged;
anthers dehisce by flaps; filaments with a
gland on each side.
42 Lauraceae: Plants aromatic; anthers dehisce
by flaps; filaments often with a gland on
either side at base.
43 Hemandiaceae: Anthers dehisce by flaps;
filaments sometimes with a gland or 2 at
base.
Aristolochiales
44 Aristolochiaceae: Aromatic plants; flowers
often fetid; inflorescence sometimes
cauliflorous.
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Nymphaeales
45 Cabombaceae: Sepals petaloid; stamens
cyclically arranged; parenchyma laticiferous;
embryo only slightly differentiated.
46 Nelumbonaceae: Leaves peltate; plumule
foliaceous; petals and stamens spirally
arranged; pistils separately embedded in an
obconic receptacle but not adnate to it.
47 Nymphaeaceae: Vascular bundles scattered
and closed, resembling those of monocots;
petals sometimes nectariferous; parenchyma
laticiferous; pollen monocotyledonoid;
stamens spirally arranged; petals sometimes
grading into stamens.
Ranunculales
48 Ranunculaceae: Vessels frequently in several
cycles or scattered; pistils often spirally
arranged; sepals sometimes petaloid; petals
often with a nectary; rarely nectar secreted by
carpels.
49 Ceratophyllaceae: Submerged rootless herbs;
flowers minute; leaves dichotomously
divided into linear serrulate segments;
stamens spirally arranged; anthers subsessile,
apically produced; "sepals" may be
bracteoles; fruit a spiny nutlet; embryo with a
well developed plumule.
50 Coriariaceae: Buds sometimes perulate;
major leaf veins extending from base to apex
of blade; petals accrescent and fleshy; style
stigmatic all around.
51 Circaeasteraceae: Leaf venation open and
dichotomous; leaves in a rosette at apex of
stem; fruit with uncinate prickles; plant a
small annual.
52 Nandinaceae: Leaf decompound; sepals
spirally arranged; 6 honey scales present;
pollen fossaperturate; cotyledons hardly
differentiated.
53 Paeoniaceae: Leaves often decompound;
sometimes vascular bundles present in pith;
stamens spirally arranged; seed with aril or
sarcotesta.
54 Berberidaceae: Vascular bundles sometimes
scattered in pith; nectaries on petals; anthers
with valvate flaps.
55 Podophyllaceae: Honey scales absent;
anthers dehisce longitudinally by slits;
vascular bundles scattered in pith.
56 Sargentodoxaceae: Pistils spirally arranged;
petals squamiform, glandular.
57 Menispermaceae: Flowers usually trimerous;
anthers often 4-lobed; seed often
hippocrepiform; sepals sometimes spirally
arranged.
58 Lardizabalaceae: Leaves usually digitately
compound, pinnate in Decaisnea; stigma
sessile.
Gunnerales
59 Gunneraceae: Stem sometimes polystelic;
flowers in dense clusters; embryo sac of
Peperomia type; sometimes symbiotic with
Nostoc; leaves radical; flowers minute.
Geraniales
60 Connaraceae: Flowers sometimes hetero-
morphic; pulvini present; seed with aril or
sarcotesta; sometimes secretory cavities in
the parenchyma.
61 Geraniaceae: One sepal sometimes spurred;
androecium obdiplostemonous; some genera
with epicalyx; fruit often beaked; petals
rarely contorted.
62 Vivianiaceae: Petals sometimes contorted;
fruit not beaked; leaves sometimes whorled.
63 Limnanthaceae: Style gynobasic; petals
sometimes contorted; terminal flowers
sometimes 3.
64 Oxalidaceae: Flowers dimorphic; petals
contorted in bud; seeds sometimes arillate;
androecium weakly obdiplostemonous.
65 Tropaeolaceae: Prostrate or twiners; sepals
colored, dorsal one spurred; petals inserted
on calyx; mustard-oil present.
66 Balsaminaceae: Sepals often colored,
posterior one spurred; anthers form a cap
over the stigma; fruit usually dehisces
elastically; lateral petals may be connate.
67 Linaceae: Sometimes climbing; flower
sometimes heteromorphic; petals contorted in
bud, sometimes with a ligular attachment;
androecium weakly obdiplostemonous.
68 Erythroxylaceae: Petals mostly with a ligular
bifid appendage or callosity; stipules
intrapetiolar; flowers usually heteromorphic,
androecium obdiplostemonous; petals
sometimes contorted.
69 Zygophyllaceae: Filament often with a
ventral ligular appendage; flower parts rarely
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subperigynous; androecium obdiplostemo-
nous; wood sometimes resinous; plants
sometimes in salt habitats.
70 Balanitaceae: Plant spiny; leaves 2-foliolate;
style very short; bark bitter.
71 Malpighaceae: Hairs often 2-armed,
appressed and medifixed (malpighiaceous);
sepals with 2(1) large dorsal glands; flowers
sometimes dimorphic; glands often on petiole
or lower surface of leaf.
72 Stackhousiaceae: Petals and stamens
perigynous; disk lines the calyx-tube;
dehisced fruit leaves a columella; leaves
rarely much reduced.
Rutales
73 Meliaceae: Petals sometimes adnate to
staminal tube; seeds often winged; wood
scented; secretory cavities in a few genera;
leaves rarely glandular punctate; sometimes
bitter.
74 Simaroubaceae: Usually very bitter; stamens
often with a basal ligular scale; few with
secretory tissue, some with canals; leaves
rarely much reduced; often ovaries free and
styles connate; androecium mostly
obdiplostemonous.
75 Rutaceae: Aromatic oil or resin cavities
nearly always present; filaments sometimes
with a bifid scale; sometimes ovaries free and
styles connate; epicarp of fruit sometimes
separates from the endocarp; bark sometimes
bitter; androecium usually obdiplostemonous;
flowers rarely epiphyllous.
76 Pittosporaceae: Resin abundant in bark of
Pittosporum; leaves sometimes whorled;
seeds sometimes embedded in viscous
exudate; funicle sometimes long; plants
sometimes climbers.
77 Cneoraceae: Pistil sometimes with septal
glands; leaves with secretory cells (oil or
resin); oil cells in bark; embryo arcuate,
peripheral.
78 Burseraceae: Resin or oil canals present;
rachis often winged; androecium
obdiplostemonous; leaves usually not
punctate; floral parts rarely perigynous.
79 Anacardiaceae: Resin canals often present;
rachis sometimes winged; floral parts rarely
perigynous; funicle often long; sometimes all
but 1 stamen staminodal.
Sapindales
80 Akaniaceae: Stamens in 2 series, one of 5
the other of 3; scattered secretory cells in leaf
and cortex; seeds not arillate; endosperm
smells of bitter almond.
81 Sapindaceae: Petals often with a basal
ligulate scale; stamens usually internal to
disk; disk sometimes unilateral; tissues
usually with resin or latex-like secretions;
seeds often arillate; tendrils sometimes
present.
82 Melianthaceae: Sepals unequal, one
sometimes spurred or saccate; stamens
internal to disk; disk unilateral; seeds
sometimes arillate.
83 Hippocastanaceae: Leaves palmately com-
pound; secretory cells in vegetative organs;
seeds not arillate; embryo conferruminate.
84 Staphyleaceae: Sepals often petaloid;
capsule apically dehiscent; filaments on or
external to disk.
85 Aceraceae: Fruit a samaroid schizocarp; sap
sometimes milky; style sometimes stigmatic
all around.
86 Sabiaceae: Leaves and flowers sometimes
with obscure reddish glandular dots;
sometimes the integument does not cover the
nucellus; anthers sometimes didymous.
Fabales
87 Caesalpiniaceae: Leaves usually paripinnate;
adaxial petal internal; tendril rarely present,
from twig; fruit a legume, rarely other type;
funicle long; seeds sometimes arillate.
88 Fabaceae: Leaves usually imparipinnate,
sometimes ending in a tendril; adaxial petal
enlarged and external; fruit a legume, rarely
other type; stamens mostly diadelphous;
funicle short; plant very rarely laticiferous.
89 Mimosaceae: Flowers small, the stamens
long-exserted, usually monadelphous; fruit a
legume, rarely other type; funicle often long;
anther often with a deciduous apical gland;
seed with an areole on each side, sometimes
arillate; leaves mostly bipinnate, very rarely
ending in a tendril, the rachis rarely winged.
Polygalales
90 Polygalaceae: Two inner sepals usually
colored; seed arillate, often hairy; stamens
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not always adnate to corolla; pollen
polycolporate; interxylary phloem sometimes
present.
91 Krameriaceae: Sepals petaloid, the 2 inner
petals much smaller than the others; achene
bristly; anthers poricidal.
92 Trigoniaceae: Seeds usually enveloped by
long hairs; one petal spurred, a gland often
present opposite it; 1-3 glands usually
adjoining the split staminal tube.
93 Vochysiaceae: Only 1 stamen fertile; one
sepal gibbous or spurred; seeds often winged,
sometimes pilose; some are large resinous
trees; intra- and interxylary phloem
sometimes present.
Papaverales
94 Papaveraceae: Sap often colored; petals
often crumpled in bud, often 2-merous, 3-
merous in some genera; fruit often a proicidal
capsule, rarely a silique, rarely torulose,
rarely with a replum; seeds often arillate;
vascular bundles in some Papaver in
concentric zones and tending to be scattered,
recalling Ranunculaceae; sepals caducous.
95 Fumariaceae: Sap watery; petals 2-merous,
the outer 1 or 2 often saccate or spurred;
sepals caducous; fruit sometimes elongate
and torulose, sometimes transversely septate
and breaking into 1 -seeded indehiscent
segments like some legumes; seeds usually
arillate; plant sometimes scandent.
96 Tovariaceae: Plants with a strong odor,
producing glucosinolates; stigmas sessile;
seeds minute, shiny.
97 Capparaceae: Ovary usually stipitate; fruit
sometimes torulose or a silique, sometimes
with a secondary septum, rarely transversely
locellate; seeds often reniform;
glucosinolates produced.
98 Brassicaceae: Stamens usually tetradyna-
mous; sepals biseriate; style short; ovary
rarely stipitate; fruit a silique, rarely divided
transversely and dehiscent in joints; ovary
usually with a secondary septum;
glucosinolates produced.
99 Pentadiplandraceae (?): Petals cupular and
connivent basally; connective produced into
an apical knob; ovary stipitate, seeds
reniform; glucosinolates produced.
100 Resedaceae: Petals often laciniate; stigmas
sessile; short androgynophore present; seeds
reniform; stipules gland-like; carpels rarely
free; glucosinolates produced.
101 Moringaceae: Habit Acacia-like; flower
honey-scented, the parts perigynous; disc
lines the hypanthium; sepals petaloid; ovary
stipitate; style elongate; fruit rarely torulose;
plant secretes a gum resembling tragacanth
when wounded; glucosinolates produced.
102 Bretschneideraceae: Flower parts perigy-
nous, the hypanthium lined with glandular
tissue; style elongate, curved; seeds red;
glucosinolates produced.
Batales
103 Bataceae: Male calyx bilabiate; fruits united
in a fleshy mass; flowers minute; stigma
sessile; one of the ovary septa is secondary;
produce glucosinolates; plants of coastal
regions; funicle elongate.
Cistales
104 Cistaceae: Outer 2 sepals usually smaller
than the inner 3 or absent; petals usually
crumpled in bud, sometimes convolute,
caducous; plants glandular.
105 Cochlospermaceae: Sap yellow-red; outer 2
sepals smaller than the inner 3; seeds usually
reniform, often pilose; funicle rather long;
leaves palmately lobed; plants produce
triterpinoids and/or sapogenins (not in
Violales).
106 Bixaceae: Seeds with a red fleshy testa;
funicle rather long; 1-2 glands at base of
outer sepals; leaves palmatinerved; plants
produce triterpinoids and/or sapogenins (not
in Violales); mucous secreting canals present.
Caryophyllales
107 Cactaceae: Spiny succulent plants; leaves
usually rudimentary; perianth and stamens
spirally arranged; funicle often long; fruit
rarely longitudinally dehiscent or
circumscissile; flower rarely unisexual;
anomalous thickening of stem in at least 2
genera; betalains produced.
108 Aizoaceae: Plants often succulent; petals
sometimes transitional to stamens; fruit rarely
circumscissile; funicle often long; anomalous
secondary thickening of stem occurs;
betalains produced.
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109 Portulacaceae: Plants often succulent;
stipules sometimes scarious; fruit sometimes
circumscissile; anthers often pink; anther
wall development conforms to the Monocot
type; funicle sometimes long; intraxylary
phloem in some genera; betalains produced.
1 10 Basellaceae: Twiners, often fleshy; sepals
often colored; flowers rarely unisexual; no
anomalous secondary thickening of stem;
larger vascular bundles bicollateral; betalains
produced.
1 1
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Didiereaceae: Plants spiny; sepals petaloid;
anthers didymous; stigma often expanded and
3-4-lobed; seed arillate; betalains produced.
112 Gyrostemonaceae: Leaves succulent; seed
arillate; no anomalous secondary thickening
of stem; no betalains produced.
113 Phytolaccaceae: Sepals green or colored;
seeds ± reniform; anomalous secondary
thickening of stem in some species; betalains
produced.
114 Barbeuiaceae: Capsule woody; seeds
reniform, arillate; stem with anomalous
secondary thickening.
115 Achatocarpaceae: Plant thorny; seed
exarillate; no anomalous thickening of stem.
116 Petiveriaceae: Fruit sometimes a spiny
nutlet; stigma sometimes sessile; stems with
anomalous secondary thickening.
1 1
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Agdestidaceae: Calyx accrescent; nutlet
winged; stem with anomalous secondary
thickening; seed exarillate.
118 Nyctaginaceae: Bracts calyx-like, some-
times colored; calyx often petaloid; stigma
rarely sessile; plant sometimes thorny; stems
with anomalous secondary thickening
interxylary phloem in some genera; betalains
produced; fruits enclosed in base of calyx
cotyledons often unequal.
1 19 Stegnospermaceae: Seed with large red aril
no anomalous secondary stem thickening.
120 Caryophyllaceae: Stem nodes often
swollen; stipules, when present, often
scarious; capsule sometimes dehiscent by
apical teeth, rarely circumscissile; sepals
rarely spirally arranged; androecium mostly
obdiplostemonous; some genera with
anomalous secondary stem thickening; petals
sometimes with a ligular process.
121 Molluginaceae: Stipules scarious or absent;
fruit sometimes circumscissile; seeds
sometimes arillate; stem and roots with
anomalous secondary thickening.
122 Illecebraceae: Stipules scarious; bracts often
scarious; stamens mostly perigynous, anthers
didymous; flowers rarely unisexual; fruit
sometimes a utricle.
123 Amaranthaceae: Sepals scarious; bracts and
bracteoles often scarious; stamens often
alternating with a staminal membrane;
inflorescence sometimes glomerules; fruit
sometimes circumscissile; stem and roots
with anomalous secondary thickening;
betalains produced.
124 Chenopodiaceae: Flowers minute; calyx
sometimes membranous; anthers incurved in
bud; leaves sometimes fleshy or reduced to
scales; fruit rarely circumscissile; stem and
roots with anomalous secondary thickening;
interxylary phloem present; betalains
produced; sometimes style stigmatic all
around.
Polygonales
125 Polygonaceae: Sepals often colored,
sometimes in 2 series, often accrescent and
membranous; stem often jointed and with
swollen nodes; a stipular sheath (ocrea)
usually present; wall development of the
anther of the Monocot type; anomalous
structure as medulary vascular bundles or
intraxylar or interfascicular phloem in a few
species; funicle sometimes long.
Primulales
126 Plumbaginaceae: Flower sometimes hetero-
morphic; stamens opposite corolla lobes;
funicle long; plants of saline habitats.
127 Primulaceae: Leaves often glandular punc-
tate; stamens opposite the corolla lobes,
rarely alternating with staminodes (scales);
flowers often dimorphic; fruit often dehiscent
by apical teeth, rarely circumscissile; seeds
angular; stem sometimes with anomalous
structure (concentric rings of vascular
bundles).
128 Tamaricaceae: Leaves often scale-like;
petals sometimes with 2 ligular processes;
androecium mostly obdiplostemonous; seeds
usually with long hairs, sometimes winged;
commonly steppe, desert and shore plants.
129 Frankeniaceae: Stems sometimes jointed;
petals with a ventral ligular process; anthers
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didymous; funicle sometimes long; plants
mainly of saline habitats.
130 Myrsinaceae: Plants with resin canals,
streaks or dots in most tissues, including the
flowers; stamens opposite the corolla lobes;
ovules often embedded in the placenta;
embryo often transversely placed in the seed;
one genus is a mangrove, and its anthers are
transversely septate into loceli.
131 Theophrastaceae: Stamens opposite the
corolla lobes; resin absent; staminodes
sometimes glandular or petaloid; fruit rarely
almost dry; placenta immersed in mucilage.
Plantaginales
132 Plantaginaceae: Petals scarious; stigma
decurrent all around the style or punctiform;
fruit often circumscissile; stamens rarely
inserted on the receptacle in male flowers;
pollen sometimes slightly colpoid; seeds
sometimes peltately attached to the placenta;
endosperm translucent; medulary vascular
bundles rarely present.
Proteales
133 Proteaceae: Bracts often colored;
cotyledons rarely 3-8; integuments develop
very slowly and do not enclose the nucellus
until after fertilization.
Santalales
134 Olacaceae: Stamens inserted on the corolla
or hypogynous; sometimes ventral surface of
corolla or stamens hairy; sepals sometimes
accrescent.
135 Aptandraceae: Stamens in a column around
the pistil; sepals accrescent; ovules ategmic;
embryo minute, barely differentiated.
136 Octoknemataceae: Style short, its 3-5 lobes
bifid; seed longitudinally 8(6-10)-ribbed.
137 Opiliaceae: All or most are root parasites;
calyx minute, the lobes obsolete; stamens
sometimes hypogynous; ovules of some
ategmic.
138 Medusandraceae: Staminodes much longer
than the petals; anthers dehisce by valves;
buds perulate; secretory canals throughout.
139 Cardiopteridaceae (?): Laticiferous
climbers; leaves sometimes lobed; one style
accrescent, the other short; ovules naked (?);
embryo minute.
140 Santalaceae: Sometimes parasitic on roots
or stems; sepals sometimes petaloid; leaves
sometimes reduced to scales; some with
ategmic ovules.
141 Loranthaceae: Hemiparasites of branches
and roots, very rarely chlorophylless; leaves
sometimes reduced to scales; secretory canals
and intra- or extraxylary phloem sometimes
present; cotyledons sometimes 3-6 or 0.
142 Misodendraceae: Hemiparasites on
branches of Nothofagus; leaves sometimes
scale-like; anthers unilocular; fruit with 3
enlarged, feathery setae; seed without a testa.
143 Grubbiaceae (?): Ericoid shrubs, not
parasitic; flowers minute.
Thymelaeales
144 Geisolomataceae: Sepals petaloid; styles
free basally, connate apical ly; intraxylary
phloem absent.
145 Gonystyaceae (?): Phloem fibers abundant;
intraxylary phloem absent; mucilage usually
present; parastyles sometimes present.
146 Thymelaeaceae: Plants with tough fibrous
bast; many poisonous; calyx often petaloid;
mucilage sometimes present; seeds often
arillate; flowers often sweetly scented;
intraxylary phloem usually present; stamens
often inserted at two levels on the perianth.
Cuphorbiales
147 Euphorbiaceae: Fruit usually dehisces into
cocci open ventrally, and often leaves a
columella; sometimes laticiferous; extrafloral
nectaries common; inflorescence sometimes
a cyathium.
148 Simmondsiaceae (?): Stem with concentric
rings of xylem and phloem separated by
circles of parenchyma.
149 Callitrichaceae (?): Flowers minute; vas-
cular system a weak axile bundle.
150 Aextoxicaceae: Stamens alternating with
large reniform disk-glands; lower surface of
leaf lepidote; endosperm ruminate.
151 Pandaceae: Inflorescence sometimes cauli-
florous; fruit sometimes a massive drupe with
stony endocarp.
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Urticales
152 Eucommiaceae (?): Filaments very short,
inserted on a very narrow pedicel; anthers
linear, apically produced; laticiferous cells
present.
153 Barbeyaceae: Stigma plumose; anthers
subsessile, slightly apiculate; sepals
accrescent in female flower.
154 Urticaceae: Cystoliths often abundant;
stems often fibrous; hairs sometimes
stinging; flowers minute; filaments inflexed
in bud; laticiferous canals rarely present.
155 Theligonaceae: Succulent herbs; cystoliths
present; calyx completely closed in bud;
anthers linear; seed hippocrepiform.
156 Cannabaceae: Fibrous herbs, laticiferous or
resin canals present; cystoliths present;
filaments and anthers erect in bud; styles
filiform.
157 Moraceae: Flowers minute; filaments
inflexed or erect in bud; laticiferous;
cystoliths often present; fruit often multiple.
158 Ulmaceae: Leaves often asymmetrical,
disticous; cystoliths in a few species; stamens
erect in bud; plant not laticiferous.
Malvales
159 Sterculiaceae: Petals contorted, sometimes
adnate to staminal tube; bast fibers tough;
hairs often stellate; plants with mucilaginous
receptacles; stamens of male flowers in a
column; epicalyx sometimes present.
160 Elaeocarpaceae: Petals often fimbriate, not
contorted; fruit sometimes densely echinate;
flowers rarely unisexual; mucilage cells
present, but no canals.
161 Tiliaceae: Petals contorted; hairs often
stellate; bast fibers tough; mucilage
receptacles present; epicalyx sometimes
present; stamens sometimes in bundles.
162 Sphaerosepalaceae: Extremely tenaceous
and fibrous bark; plants rich in mucilage;
style rarely gynobasic; anthers didymous.
163 Malvaceae: Staminal tube closely
surrounds the pistil; petals sometimes
contorted, usually asymmetrical; anthers
unilocular; bast fibers tough; epicalyx often
present; tissues with mucilage cells; hairs
usually stellate.
164 Bombacaceae: Petals convolute, asym-
metric; bast fibers tough; epicalyx sometimes
present; hairs stellate or lepidote; mucilage
cells and cavities present.
Violates
165 Flacourtiaceae: Perianth sometimes not
clearly differentiated into sepals and petals;
petals rarely spirally arranged, sometimes
transitional to stamens; styles rarely
repeatedly branched; inflorescence rarely
catkin-like, rarely epiphyllous or cauli-
florous; sometimes fruit densely spiny or
prickly.
166 Lacistemataceae: Anther didymous; flowers
minute.
167 Passifloraceae: Corona of thread-like fila-
ments present; tendrils often present; seeds
pitted and arillate; petiole often with stalked
glands; sepals often petaloid; stamens
sometimes on the gynophore.
168 Malesherbiaceae: Corona at throat of calyx-
tube; stamens inserted on the gynophore;
seeds pitted; styles inserted below apex of
ovary; Andean plants.
169 Turneraceae: Stigmas fringed; often a pair
of glands at base of blade; petals inserted on
calyx-tube; flowers usually dimorphic; seeds
pitted, sculptured, and arillate; corona
sometimes present.
170 Achariaceae: The 3 stigmas sometimes
bifid; seeds pitted; plant sometimes scandent;
corolla sometimes adnate to calyx.
171 Caricaceae: Sap milky; anther connective
often apically produced; seeds pitted or
smooth, arillate; stigmas often fringed.
172 Violaceae: One petal often gibbous or
spurred; anther connective apically produced;
filaments very short; sometimes 2 anthers
with glandular spurs; seeds often arillate.
173 Stachyuraceae (?): Inflorescence long and
narrow; berry dryish, seeds arillate; filaments
subulate.
174 Scyphostegiaceae (?): Stigmas sessile,
forming a large fleshy disk with a small
central ostiole; anthers with a common
globose apical connective; fruit dehisces
apically; endemic to Borneo.
175 Peridiscaceae: Two large pits at base of
blade on dorsal surface; anthers
monothecous; disk large, cupular, lobed,
surrounding base of ovary.
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176 Hoplestigmataceae (?): Sepals completely
connate before anthesis; styles curved near
middle; stigmas reniform.
177 Loasaceae: Plants mostly scabrous, the hairs
often hooked, sometimes stinging; frequently
twiners; sometimes 5 petaloid staminodes
present, inserted on the calyx.
178 Cucurbitaceae: Anthers often sinuate;
climbing or prostrate plants, with tendrils,
often scabrous, the hairs rarely hooked; each
stigma is usually bilobed; sometimes with
extrafloral nectaries; sometimes vascular
bundles bicollateral, frequently in 2 rings and
with some sieve tubes in the cortex; stamens
rarely free of corolla.
187 Irvingiaceae: Stipules large; style short;
disk conspicuous, surrounding base of ovary.
188 Dichapetalaceae: Petals mostly bilobed;
leaves often with a few flat glands near base
below; ovules carunculate.
189 Celastraceae: Seeds often with a colored
aril; style usually short; disk cupular or flat,
surrounding or beneath ovary; some genera
with secretory sacs or laticiferous canals.
190 Goupiaceae: Petals acuminate; filaments
very short; connective produced apically.
191 Siphonodontaceae: Styles short, adnate to
the ventral wall of the ovary; drupe with 10
or 20 pyrenes; filament short, inserted
external to the disk.
Rhamnales Dilleniales
179 Vitaceae: Plants often with tendrils and
swollen nodes; inflorescences leaf-opposed;
flowers minute; stamens opposite the petals;
seeds with hard testa; endosperm sometimes
ruminate.
1 80 Leeaceae: Tendrils absent; stamens opposite
the petals; endosperm ruminate.
181 Rhamnaceae: Petals small, often
surrounding the anthers; stamens opposite the
petals; disk sometimes lining the calyx-tube;
plant sometimes thorny, tendrils rare;
endosperm sometimes ruminate; flowers
small, the parts sometimes perigynous.
182 Erythropalaceae: Stamens opposite the
petals, filaments short; disk large, partly
enclosing the ovary; tendril sometimes
present.
183 Aquifoliaceae: Stigma usually sessile;
sepals minute; stamens alternipetalous; fruit
with 4(3-22) pyrenes; disk absent.
184 Icacinaceae: Frequently long hairs on
ventral surface of petals; stamens
alternipetalous; inflorescences axillary or
leaf-opposed; style usually short; interxylary
phloem in 2 genera.
Celastrales
185 Ctenolophonaceae: Petals thick, linear-
oblong, spoon-shaped basally; seed arillate;
disk cupular, external to the stamens.
186 Ixonanthaceae: Disk conspicuous, annular
or cupular, internal to the stamens; seed
sometimes arillate.
192 Dilleniaceae: Sepals sometimes spirally
arranged; petals often crumpled in bud;
sometimes stipules wing-like and adnate to
petiole; seeds mostly arillate.
193 Actinidiaceae: Anthers inflexed in bud,
dehiscent longitudinally or by pores.
194 Saurauiaceae: Major lateral veins marked
and parallel; anthers dehisce by apical pores
or short slits.
Rosales
195 Rosaceae: Pistils sometimes spirally
arranged; epicalyx sometimes present; an
hypanthium often present, frequently lined by
glandular tissue; plants sometimes thorny;
some harbor N-fixing organisms; sometimes
glands on petiole or base of blade.
196 Chrysobalanaceae: Style gynobasic;
hypanthium often deep and narrow; a pair of
glands often present on the petiole or base of
blade, sometimes several on the bracts;
interior of fruit often densely hairy; leaves
often coriaceous.
197 Elaeagnaceae: Sometimes thorny; some-
times producing gum when injured; tannins
abundant; calyx often colored; indument
lepidote; root nodules with N-fixing
organisms.
198 Neuradaceae: Often woolly, hairs not
stellate; epicalyx sometimes present; petals
inserted on the calyx; pollen sometimes
unique, 3 -armed, demicolporate at both
poles; fruit sometimes spiny.
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199 Corynocarpaceae (?): Petals shortly adnate
to sepals; stamens opposite petals;
staminodes petaloid; no resin canals present;
large disk gland on the staminodes; 1 carpel
aborts.
200 Crossosomataceae (?): Disk adnate to
hypanthium; seeds with a multifid aril;
filament inserted between dorsal and ventral
halves of anther.
Myrtales
201 Myrtaceae: Tissues contain secretory
cavities with oily substances; intraxylary
phloem universal; leaves glandular punctate.
202 Lecythidaceae: Stamens monadelphous or
diadelphous, often forming a hood over the
pistil; fruit often an operculate woody
capsule; style short; no secretory cavities;
intraxylar phloem absent, but vascular
bundles in cortex; sometimes large glands on
margins of leaves.
203 Barringtoniaceae: Vascular bundles in
cortex; fruit indehiscent; style long; pollen
sometimes syncolpate.
204 Asteranthaceae: One or more whorls of
stamens are staminodal and corona-like; style
elongate; vascular bundles present in cortex;
pollen not syncolpate.
205 Dialypetalanthaceae: Oil glands in all parts;
seeds minute, fusiform; flowers sweet-
scented.
206 Sonneratiaceae: Hypanthium present;
anthers reniform; flowers sometimes
unisexual; intraxylary phloem present; some
are mangroves.
207 Punicaceae: Sepals often red; petals
crumpled in bud; intraxylary phloem present;
plant not glandular; hypanthium extends
above the ovary; funicle long; outer testa
fleshy.
208 Rhizophoraceae: Often mangroves;
intraxylary phloem present; leaves sometimes
glandular punctate; seed often viviparous;
anthers sometimes 4-<x> locular; petals often
laciniate, or markedly hairy on ventral
surface; sometimes calyx-tube extends above
ovary.
209 Lythraceae: Pistil and stamens usually
trimorphic; petals crumpled in bud; calyx-
tube often long; appendages often present
between calyx lobes; dehiscence of capsule
sometimes circumscissile; pollen sometimes
also with 3 or 6 pseudocolpi; intraxylary
phloem present.
210 Crypteroniaceae: Stamens inserted at apex
of calyx-tube, alternate with its lobes; anthers
didymous; intraxylary phloem present.
211 Oliniaceae: Petals alternate with 5 colored
scales; pollen sometimes also with 3
pseudocolpi; intraxylary phloem present.
212 Penaeaceae: Ericoid habit; bracts often
colored; pollen also with 3-5 pseudocolpi;
embryo sac 16-nucleate; calyx colored;
stamens inserted near (at) apex of calyx-tube;
intraxylary phloem present.
213 Melastomataceae: Calyx often colored;
leaves mostly with 3-9 longitudinal arcuate
veins; anthers frequently curved, often
inflexed in bud, usually dehiscent by pore(s),
the connective often appendaged at or near
the base of the anther; petals inserted at apex
of calyx-tube; oil glands only in Microlicia;
calyx rarely calyptrate; intraxylary phloem
universal.
214 Onagraceae: Calyx-tube often produced
beyond the ovary and often colored; petals
sometimes convolute; intraxylary phloem
present; rarely a few multiperforate xylem
plates present.
215 Haloragaceae: Flowers minute; embryo sac
ofPolygonum type.
216 Hippuridaceae: Vascular bundles concentric
or in an axile strand; stamen epigynous;
leaves linear, verticellate; flowers minute.
217 Trapaceae: Floating herbs; petiole inflated;
fruit turbinate, with 2-4 spines.
218 Combretaceae: Calyx-tube extends above
ovary; flowers sometimes unisexual; pollen
sometimes also with 3 pseudocolpi;
intraxylary phloem common.
Theales
219 Theaceae: Petals sometimes spirally
arranged; flowers often large.
220 Bonnetiaceae: Sepals unequal; petals con-
volute; placentas thick; plants sometimes
resinous; dehisced capsule leaves a
columella.
221 Pentaphylacaceae: Buds perulate; anthers
didymous, dehiscing by apical lidded pores;
filaments thick, broad; dehisced capsule
leaves a columella.
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222 Pellicieraceae: Buttressed mangrove tree;
sepals white, later rose like the petals; anthers
very long, linear; fruit large, long-acuminate.
223 Medusaginaceae: Styles on shoulders of
ovary; flowers fetid; seeds winged; dehisced
capsule leaves a columella; petals also
contorted; cortical vascular bundles in stem.
224 Eucryphiaceae: Calyx calyptriform;
dehisced capsule leaves a columella; seeds
winged.
225 Paracryphiaceae: Pistil costate-cylindrical,
the apex truncate; leaves subverticillate;
seeds winged; inflorescence a compound
spike; dehisced capsule leaves a columella.
226 Symplocaceae: Stamens sometimes in
fascicles alternate with corolla lobes; leaves
often sweet; calyx lobes persistent.
227 Tetrameristaceae: Leaves asymmetric;
leaves and perianth glandular-punctate;
filament flattened basally; connective of
anther basally produced and glandular.
228 Clusiaceae: Sap resinous; staminodes often
in female flower; seeds often arillate; embryo
sometimes conferuminate.
229 Quiinaceae: Anthers didymous; seeds often
densely hairy; sepals sometimes unequal in
size; sometimes mucilaginous in pith and
resin in fruit, petals and injured tissue.
230 Hypericaceae: Leaves usually gland-dotted;
plant with secretory cavities, sometimes
resinous (Vismia); very rarely lower leaves
alternate (Psorospermum); seeds minute, not
arillate.
231 Elatinaceae: Plant resinous; stipules
scarious; petals persistent; dehisced capsule
sometimes leaves a columella; seeds minute,
sometimes sculptured.
232 Dipterocarpaceae: Plant usually resinous
and mucilaginous; often 2-5 calyx lobes
accrescent and wing-like; petals markedly
convolute, often hairy; anther connective
usually apically produced; cortical vascular
bundles in young stem.
233 Humiriaceae: Plants sometimes resinous;
endocarp woody and sometimes with
numerous resin-filled cavities; connective of
anther markedly produced apically.
234 Ancistrocladaceae (?): Twigs with coiled
hooks; filaments basally broad; calyx-lobes
accrescent and wing-like in fruit; endosperm
ruminate.
235 Marcgraviaceae: Bracts modified into
colored, variously-shaped nectaries; fila-
ments broadened toward base.
236 Caryocaraceae: Filaments colored, often
warty, bent in bud; sepals sometimes open in
bud; endocarp woody, muricate.
237 Ochnaceae: Ovary sometimes deeply lobed;
sepals sometimes colored; cortical bundles
nearly always present in stem; style
sometimes gynobasic; receptacle often
swollen and red in fruit; contrasting in color
with the fruitlets.
238 Strasburgeriaceae: Sepals unequal in size,
and spirally arranged; filaments broadening
toward base; large mucilage cells and
passages in tissues; cortical vascular bundles
present; cotyledons thick, subelliptic, the
radicle short, endosperm fleshy.
239 Diegodendraceae: Stipules very long, coiled
around the bud; style gynobasic; leaves
pellucid-punctate, smelling of camphor when
crushed.
240 Scytopetalaceae: Fruit sometimes woody;
seeds sometimes long-haired; endosperm
often ruminate.
241 Sarcolaenaceae: Base of flower usually
enclosed in an involucre of united parts.
Ericales
242 Ericaceae: Anthers sometimes with basal
tails and produced as tubes apically; anthers
dehisce by pores, very rarely by longitudinal
slits; androecium obdiplostemonous; pollen
usually in tetrads.
243 Tremandraceae: Anthers sometimes beaked,
opening by a pore; leaves rarely much
reduced, often glandular, sometimes stellate
tomentose.
244 Epacridaceae: Anthers dehisce longitu-
dinally; pollen in tetrads or single; fruit 10-1
pyrenes; stamens sometimes hypogynous.
245 Clethraceae: Anthers not appendaged,
dehisce by pores; androecium obdiploste-
monous; seeds often winged; indument often
stellate.
246 Empetraceae: Anthers dehisce longitu-
dinally; pollen usually in tetrads; fruit 2-9
pyrenes; disjunct between northern N. Amer.
and southern S. Amer; plants ericoid;
stamens long-exserted; apex of style
expanded and divided.
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247 Pyrolaceae: Androecium obdiplostemonous;
anthers dehisce by pores; pollen single or in
tetrads; ovary imperfectly unilocular; seeds
minute; embryo minute, undifferentiated.
248 Monotropaceae: Chlorophylless, with
hardly any vessels; leaves reduced to scales;
anthers rarely spurred, dehisce by chinks or
slits; pollen grains single; seeds minute;
embryo minute.
249 Diapensiaceae: Petals sometimes nearly
free, sometimes hypogynous; corolla lobes
sometimes fringed; anthers dehisce
transversely or by longitudinal slits; pollen
grains single; seeds minute.
250 Cyrillaceae: Buds perulate; anthers dehisce
longitudinally or by apical pores; funicle
rather long; no seed coat in mature seed.
251 Lennoaceae: Plants chlorophylless, colored;
leaves reduced to scales; fruit circumscissle;
embryo globose, undifferentiated; plants of
deserts and coastal dunes.
Ebenales
252 Ebenaceae: Anthers apiculate; stamens
sometimes hypogynous; endosperm very
hard.
253 Sapotaceae: Laticiferous canals in pith,
cortex and leaves; hairs commonly 2-shanked
and appressed; one series of stamens often
staminodal and petaloid; sepals sometimes
spirally arranged.
Styracales
254 Styracaceae: Indument mostly stellate or
lepidote; often with resiniferous intercellular
canals in the bark and wood.
255 Lissocarpaceae: Connective produced
apically; petal lobes contorted in bud; corona
of 8 teeth present; stamens in 1 series, but
diplostemonous.
256 Alangiaceae: Laticifers present; anthers
long, linear.
Raffles iales
257 Hydnoraceae: Plant chlorophylless, colored,
malodorous, leaves absent; seeds minute,
embryo undifferentiated; vascular bundles in
one or more irregular rings; flowers very
rarely unisexual.
258 Rafflesiaceae: Chlorophylless colored or
white parasites of roots and stems of woody
plants, sometimes malodorous; leaves
reduced to scales; seeds minute, embryo
undifferentiated.
259 Balanophoraceae: Chlorophylless parasites
of tree roots, sometimes malodorous; leaves
reduced to scales or absent; anthers 1-
multilocellate; embryo undifferentiated;
plants of upland moist forest.
Apiales
260 Araliaceae: Secretory canals with oil, resin
or gum in the tissues; indument often stellate;
embryo often minute and undifferentiated;
endosperm sometimes ruminate.
261 Apiaceae: Secretory canals containing oil,
resin or mucilage; stem internodes usually
become hollow; leaves basally sheathing;
stigmas apical; embryo usually minute; plants
rarely climbers.
Saxifragales
262 Crassulaceae: Plants usually succulent;
intrastaminal nectariferous scales usually
present; seeds minute; pistils connate basally
in Penthorum and Diamorpha.
263 Saxifragaceae: Capsule often apically
dehiscent; seeds minute.
264 Parnassiaceae: Petals marcescent, some-
times fimbriate; five multifid staminodes
with nectar secreting base,
265 Eremosynaceae: Annual herb; leaves radical
and cauline, entire to pinnately lobed; capsule
subdidymous.
266 Francoaceae: Perennial; two petals
sometimes smaller than the others or absent;
capsule elongate, apically dehiscent; leaves
subbasal, lyrate or rounded cordate.
267 Davidsoniaceae: Leaves very large, the
rachis partly alate; indument irritant; stipules
large; flower with 8 or 10 nectariferous scales
alternate with the stamens; drupe with two
pyrenes.
268 Hydrangeaceae: Capsule sometimes
apically dehiscent; sometimes outer flowers
sterile and calyx lobes large and petaloid;
seeds minute.
269 Philadelphaceae: Indument mostly stellate;
filaments sometimes flattened and toothed
toward the apex; seeds minute.
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270 Pterostemonaceae: Androecium obdiploste-
monous; capsule apically dehiscent; flower
parts perigynous; filaments flattened, toothed
near apex.
271 Iteaceae: Inflorescence long and narrow;
styles united only at their apex.
272 Baueraceae: Capsule didymous, compres-
sed, truncate, apically and loculicidally
dehiscent; anthers didymous; flower parts
perigynous.
273 Bruniaceae: Shrubs often ericoid, the leaves
small, usually imbricate; seeds minute.
274 Vahliaceae: Annuals or biennials, with a
taproot; flowers paired; capsule dehisces
apically between the styles; seeds minute.
275 Donatiaceae: Cushion herbs; leaves closely
imbricate; androecium obdiplostemonous;
capsule turbinate, dehiscence circumscissile.
276 Tetracarpaeaceae: Petals clawed, caducous,
but filaments and sepals persistent; follicles
fusiform.
277 Escalloniaceae: Leaves mostly with gland-
tipped teeth.
278 Grossulariaceae: Plants often spiny; sepals
often petaloid; petals inserted on calyx-tube,
often smaller than the calyx lobes.
279 Brunelliaceae: Disk adnate to ovary and
calyx; fruit separating into exocarp and
endocarp, often with irritant hairs.
280 Cunoniaceae: Stipules often large; stamens
long-exserted; seeds sometimes hairy or
winged.
281 Greyiaceae: Disk cupular, external to the
stamens, coronoid, with 10 staminodes;
androecium obdiplostemonous; anthers
didymous; leaves with resinous glands;
petiole adnate to the twig for a distance.
282 Cephalotaceae: Some ascidia present
(tubular leaves for catching insects); apical
connective of anther glandular; disk
papillose; sepals valvate, white and green;
stamens perigynous.
Begoniales
Droserales
285 Dioncophyllaceae: Midrib of leaf often
excurrent, with 2 hooks; leaf vernation
sometimes circinate; leaves sometimes with
mucilaginous glands; capsule dehisces before
the seeds are ripe; seeds large, discoid,
winged; stigmas sometimes plumose.
286 Droseraceae: Leaves with sticky tentacles or
bristles, used to capture insects; rarely
subshrubs (Drosophyllum); leaves usually
circinate, rarely whorled; successive vascular
bundles without regular arrangement.
287 Byblidaceae: Leaves circinate in vernation,
with stalked viscous glands; anthers with a
swollen rounded base; seeds rough, warty;
embryo minute, globular and
undifferentiated.
288 Podostemonaceae (?): Plants mostly
submerged in running water, often thalloid in
appearance, some laticiferous; sepals
sometimes petaloid; ovary sometimes
stipitate; seeds minute.
289 Hydrostachyaceae (?): Submerged fresh-
water herbs; leaves basal, sometimes
pinnatisect; inflorescence a dense scapose
spike; anthers didymous; seeds minute;
pollen in tetrads; vascular bundles in an
isolated ring.
Sarraceniales
290 Sarraceniaceae: Plants with ascidia (tubular
leaves for catching insects); sepals often
colored; seeds small.
Nepenthales
291 Nepenthaceae: Plants with ascidia (tubular
leaves for catching insects); often climbers of
wet tropical jungle; seeds minute; pollen in
tetrads; sepals nectariferous on inner surface;
medulary and cortical vascular bundles in
some species.
283 Begoniaceae: Leaves mostly asymmetric;
sepals petaloid; stigmas often bifid and
twisted; sometimes the capsule dehisces
between the styles; stem sometimes jointed,
with swollen nodes; rarely subshrubs; rarely
climbers; seeds minute, sculptured.
284 Datisaceae: Capsule dehisces apically
between the styles; seeds minute, sculptured.
Polemoniales
292 Polemoniaceae: Individual stamens some-
times inserted at different levels on the
corolla; corolla lobes contorted in bud; fruit
rarely indehiscent.
293 Hydrophyllaceae: Stamens sometimes
differing in length and individually inserted
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at different levels on the corolla, the
filaments often flanked by a pair of scale-like
appendages; corolla lobes rarely contorted;
hairs often rough.
294 Boraginaceae: Ovary usually 4-lobed and
the style gynobasic; plants often scabrid;
inflorescence usually scorpioid; coronal
scales sometimes present; corolla lobes
sometimes contorted.
295 Fouquieriaceae: Petioles become spines;
sepals unequal and markedly imbricate; seeds
compressed, winged all around or long-hairy;
base of ovary glandular.
Gentianales
296 Loganiaceae: Very rarely 1 calyx lobe
enlarged and petaloid; fruit dehiscence rarely
circumscissile; attachment of seed to placenta
sometimes peltate; leaves bitter; plants
sometimes epiphytes; intra- or interxylary
phloem present.
297 Rubiaceae: Stipules often interpetiolar and
only 2 for a pair of leaves ; corolla lobes
sometimes contorted; sometimes 1 calyx lobe
enlarged and petaloid; corolla very rarely
bilabiate or nearly partite to the base;
filaments very rarely strongly unequal in
length; fruit dehiscence rarely circumscissile;
endosperm rarely ruminate; cystoliths
sometimes present even in flowers.
298 Columelliaceae: Anthers subsessile,
twisted, the connective broad; ovary
imperfectly bilocular; plants bitter in all
parts; wood very hard; seeds and embryo
minute.
299 Gentianaceae: Corolla rarely with coronal
scales, sometimes 2 nectaries on each corolla
segment, rarely spurred; sepals sometimes
with basal nectar glands; seeds minute;
intraxylary phloem present; pollen rarely in
polyads; plants very rarely vines.
300 Menyanthaceae: Inner surface of corolla
lobes often fimbriate; corolla lobes indu-
plicate-valvate; intraxylary phloem absent.
301 Convolvulaceae: Filaments inserted toward
base of corolla, the filaments often unequal in
length; sepals often markedly imbricate,
sometimes unequal; laticiferous canals
usually present; petals usually plicate-
contorted, rarely imbricate; intraxylary
phloem present; ovary rarely deeply bilobed.
302 Cuscutaceae: Chlorophylless yellow or
orange twiners; leaves absent; coronal scales
present; dehiscence of fruit sometimes
circumscissile.
303 Apocynaceae: Laticiferous canals and
intraxylary phloem present; seeds often with
apical and basal tufts of hair; corolla
sometimes with coronal appendages,
sometimes contorted in bud; ovaries often
two; anthers usually sagittate, connivent
around the stigma; sepals often glandular
basally inside; endosperm sometimes
ruminate.
304 Plocospermaceae: Style twice shortly
bilobed apically; seeds with apical tuft of
hair; ovary unilocular, the placentas 2, each
with 1 subapical and 1 subbasal ovule.
305 Asclepiadaceae: Laticiferous canals and
intraxylary phloem present; corolla lobes
contorted, a corona rarely absent; anthers
connivent or connate above the stigma;
pollen usually in pollinia; ovaries 2, united
by the stigma; seeds usually compressed and
mostly with an apical coma.
Oleales
306 Oleaceae: Stamens usually 2, the anther
loculi back to back; trichomes often peltate;
petals rarely convolute; fruit rarely
circumscissile.
307 Salvadoraceae: Anther loculi back to back;
interxylary phloem in 2 of the genera; plants
often of saline habitats.
Cornales
308 Davidiaceae: Inflorescence with 2 large
white leafy bracts; buds perulate; epicarp
hard, endocarp stony, sulcate.
309 Nyssaceae: Flowers small, greenish; calyx
minute; style elongate; glandular disk pul-
vinate; stone of fruit sulcate.
310 Garryaceae: Inflorescence catkin-like;
connective apically produced; testa thick,
fleshy; funicle rather long.
311 Cornaceae: Inflorescence sometimes sub-
tended by a whorl of petaloid bracts; calyx
teeth minute or obsolete.
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Dipsacales
312 Caprifoliaceae: Corolla sometimes gibbous
or spurred; seeds often with a bony testa;
stamens rarely didynamous.
313 Adoxaceae: Anthers unithecal, apparently
due to splitting of the anthers; fruit with 1-5
pyrenes; flowers with a musky smell.
314 Valerianaceae: Dried specimens usually
malodorous; corolla often gibbous or spurred,
rarely bilabiate; calyx minute, sometimes
merely a ring, but sometimes plumose in
fruit.
315 Dipsacaceae: Leaves pinnately dissected;
inflorescence usually involucrate; sepals
sometimes pappus-like; calyx sometimes
bristly; flowers rarely in verticillasters;
stamens sometimes didynamous; sometimes
increased number of antipodals in the embryo
sac; plants rarely subshrubs.
Scrophulariales
316 Solanaceae: Anthers often connivent,
sometimes poricidal; stamens rarely differing
in length, rarely didynamous; seeds usually
minute, often sculptured; dehiscence of fruit
rarely circumscissile; intraxylary phloem
present.
317 Nolanaceae: Corolla plicate in bud; stamens
sometimes unequal in length; intraxylary
phloem present; endocarp sometimes stony;
plants mostly along seashore.
318 Scrophulariaceae: Corolla often bilabiate,
sometimes spurred, gibbous or saccate, the
lobes imbricate; stamens usually
didynamous; intraxylary phloem absent;
sometimes root parasites with chlorophyll;
seeds often minute and sculptured; hairs
often uniseriate.
319 Orobanchaceae: Chlorophylless, parasitic
on roots; leaves reduced to scales; corolla
bilabiate or nearly regular; stamens
didynamous; anthers often connivent in pairs;
seeds minute, sculptured.
320 Buddlejaceae (?): Stigma enlarged; corolla
lobes imbricate; seeds often winged or
produced at each end; indument, when
present, glandular, stellate or lepidote;
intraxylary phloem absent.
321 Globulariaceae: Corolla bilabiate, the lobes
imbricate in bud; stamens didynamous;
inflorescence usually involucrate and chaffy.
322 Lentibulariaceae: Leaves sometimes redu-
ced to scales, sometimes with insectivorous
bladders; corolla spurred, gibbous or
personate, the lobes imbricate; anther loculi
divaricate; dehiscence of fruit sometimes
circumscissile; seeds sculptured.
323 Acanthaceae: Bracts often colored and
conspicuous; cystoliths commonly present;
stamens usually didynamous; anther loculi
confluent or separate; corolla bilabiate, rarely
unilabiate; funicle usually indurate (jaculator)
in fruit; intraxylary or interxylary phloem
sometimes present.
324 Bignoniaceae: Seeds often flattened and
winged; stamens usually didynamous; corolla
lobes imbricate in bud, rarely valvate; calyx
rarely truncate or bilabiate; sometimes part of
the leaf converted to a branched tendril;
interxylary phloem sometimes present;
anthers usually connivent in pairs, the sacs
divergent 180°.
325 Gesneriaceae: Corolla often bilabiate, often
ventricose, rarely spurred, the lobes imbricate
in bud; stamens usually didynamous; anthers
often connivent or connate in pairs or in a
group of four; many epiphytes; seeds minute,
scultpured; fruit rarely circumscissile.
326 Pedaliaceae: Fruit often horned, hooked, or
winged; anthers often connivent, the sacs
sometimes divaricate; corolla sometimes
ventricose or spurred, the lobes imbricate in
bud; calyx sometimes spathaceous or
bilabiate; stamens often didynamous.
Lamiales
327 Myoporaceae: Leaves often gland-dotted;
secretory cavities in leaf and stem; stamens
usually didynamous; anther sacs divergent
basally; corolla lobes imbricate in bud;
intraxylary phloem in Oftia.
328 Verbenaceae: Stamens sometimes didy-
namous; anther sacs often divaricate; style
terminal; corolla lobes imbricate in bud;
intraxylary phloem in Avicennia.
329 Phrymaceae: Calyx and corolla bilabiate;
leaves gland-dotted; style terminal; anther
sacs not divergent; stamens didynamous;
corolla lobes imbricate in bud; ovary
uniovulate.
330 Lamiaceae: Plants usually aromatic; leaves
usually glandular-punctate; corolla often
bilabiate; style usually gynobasic; calyx
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sometimes bilabiate; stamens often
didynamous; anther sacs usually divaricate;
plants rarely climbers; flowers frequently in
verticillasters; stems square.
Campanulales
331 Campanulaceae: Laticiferous canals
present; sometimes intraxylary phloem
present; medulary vascular bundles in some
genera; corolla very rarely spurred; plants
rarely climbers; glandular hairs absent;
capsule dehiscent by pores or by lateral slits,
or apically loculicidal, or circumscissile.
332 Goodeniaceae: Laticiferous canals absent;
style indusiate apically; corolla bilabiate,
rarely unilabiate; anthers sometimes
connivent or connate around the style;
medulary vascular bundles in 3 genera.
333 Brunoniaceae: Style apically indusiate;
anthers connate around the style; leaves
rosulate, basal; inflorescence scapose,
bracteate; flowers subactinomorphic.
334 Calyceraceae: Style not indusiate; anthers
connivent or connate around the style;
inflorescence involucrate; stigma capitate; no
secretory cavities; no phloem strands in
cortex; no external glands.
335 Stylidiaceae: Filaments connate, and adnate
to the style; style not indusiate; not
laticiferous; anther sacs sometimes separate;
corolla often with paracorolla; pollen
spinulose.
Asterales
336 Asteraceae: Sepals absent or represented by
a pappus or scales, bristles or hairs; heads
involucrate; when zygomorphic the corolla is
usually ligulate, rarely bilabiate; very rarely
the female flower is apetalous; anthers
sometimes tailed or produced apically;
laticiferous vessels in 2 tribes; oil tubes often
present; pollen usually spinulose; plants often
with a taproot; rarely climbers; indusium
absent; medulary and cortical vasculary
bundles sometimes present; intraxylary
phloem present in 3 genera; embryo sac often
with increased number of nuclei; fruit a
cypsela.
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Characters that occur in few Monocot Families
(mostly 2-7%)
Pandanales
1 Pandanaceae: Leaves spinulose; plants often
with prop roots; inflorescence sometimes a
spadix; flowers minute; pericarp often with
woody fibers; stamens spirally arranged;
bracts sometimes brightly colored; some-
times increase in antipodals in embryo sac.
Arecales
2 Arecaceae: Leaves large, usually pinnately or
palmately divided; perianth rarely gluma-
ceous, rarely spirally arranged, rarely to 10
parts; calyx sometimes open in bud; plants
sometimes climbers; plants sometimes with
prop roots.
Cyclanthales
3 Cyclanthaceae: Fruit a syncarp; seeds
sometimes sarcostestal; staminodes 4; plants
sometimes lianas, the sap watery or milky;
sometimes male with 4-24 tiny perianth
segments in 1 -2 series; endosperm formation
Helobial.
Arales
4 Araceae: Inflorescence rarely with few
flowers; spathe sometimes colored; flowers
small, often fetid; individual floral bracts
absent; plants sometimes climbers, some with
latex, rarely paradioecious; leaf venation
often pinnate or palmate; seed sometimes
sarcostestal; embryo usually axile in the
endosperm; endosperm formation Cellular;
Acorus lacks raphids.
5 Lemnaceae: Plants floating, small or minute,
reduced to a mere thalus, often rootless, with
1 female and 1-2 male flowers; fruit a
utricle, the seed sarcostestal; anthers with 2
separate sacs, transversely or apically
dehiscent; endosperm formation Cellular.
Alismatales
6 Alismataceae: Leaf strongly nerved, both
longitudinally and transversely; inflorescence
scapose; latex present; stamens and pistils
sometimes spirally arranged; anthers
extrorse; nectaries on pistils and receptacle;
embryo sac with 1 antipodal cell, rarely 2-3.
7 Butomaceae: Perianth petaloid; inflorescence
scapose, involucrate; secretory canals absent;
anthers introrse; seeds minute.
8 Hydrocharitaceae: Each of the styles often
bilobed; petals sometimes with a basal gland;
stamens sometimes spirally arranged;
staminodes nectariferous; perianth rarely
homochlamydeous; stigmas elongated; fruit
sometimes dry; plants fresh water and
marine.
Juncaginales
9 Scheuchzeriaceae: Numerous, long, uniseriate
intravaginal hairs present; anthers extrorse;
flowers bracteate; marsh plants.
10 Juncaginaceae: Flowers ebracteate; anthers
extrorse; secondary multiplication of embryo
sac antipodals; marsh plants.
1
1
Lilaeaceae: Inflorescence scapose, the
flowers bracteate; style long, fdiform; fruit
compressed, longitudinally ribbed; aquatic or
marsh plants.
Najadales
12 Aponogetonaceae: Leaves with numerous
conspicuous transverse veins; inflorescence
scapose; anthers extrorse; plants of fresh
water.
13 Zosteraceae: Flowers bracteate; trachiary
elements reduced; seed longitudinally ribbed;
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pollen filamentous; marine plants; endosperm
Nuclear.
14 Potamogetonaceae: Stamens adnate to claw
of sepal; anthers extrorse; endosperm
Helobial; plants of fresh to brackish water.
15 Zannichelli: Embryo coiled; tracheary
elements reduced; endosperm Helobial;
embryo sac antipodals multiply to 4-5;
submerged plants of fresh to salt water.
16 Najadaceae: Stem filiform, much branched;
leaves linear; flowers minute; tracheary
elements reduced; submerged plants of fresh
or brackish water; endosperm Nuclear.
17 Posidoniaceae: Anther sacs separated by
connective which is markedly produced
apically; fibrous leaf base persistent; anthers
sessile, extrorse; leaves liguliform; tracheary
elements reduced; plants marine, submerged;
stigma sessile, fimbriate.
Triuridales
1
8
Triuridaceae: Plant reddish, purple, or cream;
perianth coralline; flowers bracteate; anthers
extrorse.
Typhales
19 Sparganiaceae: Inflorescences spherical
heads; anthers extrorse; antipodals of embryo
sac multiply postfertilization; plants of fresh
water.
20 Typhaceae: Spadix dense, cylindrical;
flowers minute; fruits with a tuft of long hair;
seed striate; leaves liguliform; pistil stipitate;
emergent plants of fresh water.
Juncales
21 Juncaceae: Flowers small; perianth usually
glumaceous, in 2 whorls; leaf often with a
ligule at apex of sheath; pollen shed in
tetrads; diffuse centromere in chromosomes
of Luzula.
22 Thurniaceae: Leaves basal, linear-acuminate,
leathery; inflorescence a dense globular head,
subtended by several leafy bracts; seeds
pointed at both ends; flowers small; pollen
shed in tetrads.
23 Restionaceae: Leaves reduced, mostly to a
sheath; glumes 6-3, in 2(1) series, or rarely
absent from the female flower; sheath very
rarely with a ligule; anther l(2)-locular;
pollen often graminoid.
24 Centra lepidiaceae: Small tufted herbs;
inflorescence scapose, subtended by
relatiavely large bracts; flowers minute;
anthers 1-2-locular; fruit rarely indehiscent;
stomates somewhat similar to those of
Poaceae; antipodals of embryo sac increased;
flower subtended by 1-3 bracteoles.
25 Flagellariaceae: Leaves grass-like; perianth
dry or somewhat coralline; plant sometimes a
somewhat woody climber; embryotega
present on seed; pollen ± graminoid; rarely 1
stamen aborts.
Cyperales
26 Cyperaceae: Stem usually solid, often
trigonous, very rarely articulated; leaves
usually basal or subbasal, cauline ones
usually 3-ranked; flowers subtended by a
glume; lodicules absent; inflorescence
usually subtended by 1 or more bracts; leaves
linear, grass-like, the sheath closed, ligule
rarely present; guard cells dumbbell-shaped;
pollen apertures sometimes elongated;
embryo axile in the endosperm or basal;
diffuse centromere in chormosomes of some
species.
Poales
27 Poaceae: Stem terete, jointed, internodes
hollow, the nodes solid, swollen; leaves
distichous, the sheath open, a ligule ususally
present, guard cells dumbbell-shaped;
flowers in spikelets, distichous, enclosed in
glumes; sometimes the lemma, more rarely
the glumes, awned; often 2-3 minute hyaline
scales (lodicules) internal to the lemma; fruit
a caryopsis; embryo basal to lateral and lying
against the endosperm; secondary multi-
plication of the antipodal cells of the embryo
sac is characteristic, and as many as 300 cells
may be produced.
Liliales
28 Trilliaceae: Leaves usually broad, with a
midrib and 1 pair of longitudinal veins, the
transverse veins evident; sepals green,
purplish or white; filaments usually short
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and the anthers elongated, the connective
usually produced apically.
29 Liliaceae: Individual flowers usually
bracteate; plants rarely woody, rarely
climbing; anthers rarely extrorse; pollen
sometimes zonisulculate; embryo axile in
endosperm, which is never floury.
30 Smilacaceae: Plants usually climbing; petiole
sometimes tendriliferous; leaves usually
fairly broad and petiolate, with a midrib and
1-2 pairs of longitudinal arcuate veins and
conspicuous cross-veins; staminodes present
in female flowers, pistillode absent from
male.
3
1
Agavaceae: Usually large plants with fleshy
or coriaceous leaves; inflorescence often
large and scapose; filaments usually long-
exserted; seeds usually compressed; embryo
within the endosperm; endosperm fleshy or
hard, starch less.
32 Xanthorrhoeaceae: Plants usually large,
sometimes resinous; leaves firm, often
pungent, usually linear, sometimes ligu-
liform; perianth mostly glumaceous, rarely
large and colored, the inner whorl sometimes
petaloid; pollen sometimes zonisulculate;
endosperm horny, with protein, oil and
hemicellulose.
33 Philesiaceae: Leaves usually ovate or oblong,
with a conspicuous midrib and sometimes 1,
2 or 4 pairs of longitudinal arcuate veins, the
reticulation between them mostly evident;
flowers often large; anthers elongated, large;
plants sometimes climbers; endosperm hard,
with protein and oil.
34 Stemonaceae: Flowers small to moderate in
size; perianth segments 2-seriate when 4, in 1
whorl when 5; connective apically produced;
seed longitudinally grooved or ribbed, with a
basal aril and sometimes a very long funicle;
plants sometimes climbers.
35 Dioscoreaceae: Leaf blade usually broad, the
main veins longitudinal and the cross-veins
quite evident; flowers small, inconspicuous,
sometimes vascular bundles in concentric
zones; seeds often winged; plants climbers;
endosperm horny, with protein, oil and
hemicellulose.
36 Taccaceae: Leaves basal, large, broad, entire
or deeply lobed, with a midrib and fairly
numerous lateral veins extending from it, the
petiole often long; inflorescence scapose,
often subtended by a combination of linear
and broad bracts; perianth dark, brownish;
anthers inflexed, the connective shortly
apically produced; style arms usually
bilobed, reflexed; seeds longitudinally
ridged; embryo minute, included in the
endosperm, basal or lateral; endosperm
somewhat cartilaginous, with protein, lipid,
but no starch.
37 Pontederiaceae: Freshwater herbs; leaf blade
broad or narrow, the primary veins
longitudinal; perianth petaloid, marcescent;
flower often trimorphic, seeds longitudinally
ribbed; embryo axile in the endosperm;
endosperm floury, starchy with an outer layer
of protein; sometimes only 1 stamen
functional; pollen elongated.
38 Amaryllidaceae: Herbs usually with a
tunicated bulb, very rarely a rhizome; leaves
often linear or lorate, basal, the veins
inconspicuous; inflorescence usually a
scapose, cymose umbel, often enclosed in
bud by 1 or more membranous bracts;
flowers usually showy, corolline, a corona
sometimes present; style slender; endosperm
with cellulose or starch, protein, and oil,
enclosing the embryo.
39 Velloziaceae: Leaves sometimes spinulose,
linear-acuminate, with a midrib, the sheath
persistent; perianth petaloid, sometimes with
a small corona behind the anthers; endosperm
hard, with hemicellulose, protein, oil, and
starch; pollen sometimes in tetrads; rarely
functionally dioecious.
Bromeliales
40 Bromeliaceae: Hairs characteristically
shield-like scales with a uniseriate stalk;
leaves liguliform, without a midrib and
without conspicuous lateral veins, often with
spiny teeth; bracts often brightly colored;
perianth heterochlamydeous, but sometimes
the sepals are colored; petals usually consi-
derably larger than the sepals, sometimes
with a pair of basal appendages; stamens
often long-exserted, the anthers linear;
stigmas sometimes spirally twisted around
each other; seeds sometimes appendaged or
winged; embryo lateral to endosperm or
rarely embedded in it; endosperm mealy,
starchy.
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Commelinales
41 Commelinaceae: Stems usually articulated,
the nodes swollen; leaves usually arranged
along the stem, often elongated,with a
prominent midrib, more rarely the blade
ovate to suborbicular; inflorescence
sometimes with a protecting bract; perianth
heterochlamydeous, but sometimes the sepals
are colored; petals ephemeral and
deliquescent; stamens sometimes bearded
with brightly colored hairs; sometimes 2-4
stamens converted to attractive staminodes;
seeds often sculptured, sometimes arillate,
rarely winged; embryo marginal, its position
indicated by an embryotega; endosperm
mealy, starchy.
42 Xyridaceae: Leaves linear, or sometimes
terete or flattened; flowers subtended by
imbricate, leathery, usually rigid bracts;
flowers ephemeral; sepals all similar or 2
bractose, the third membranous; petals
colored; 3 of the stamens staminodal, with a
feathery apex, or lacking; style sometimes
with 2-3 subbasal glandular appendages;
seeds small, usually longitudinally striate;
embryo small, lying against the endosperm,
the latter mealy, starch) and sometimes also
oily; pollen usually elongated.
43 Mayacaceae: Herbs of fresh water and
marshes; stems filiform; leaves usually
linear, arranged along the stem, apically
minutely bidentate, not sheathing; sepals
green; petals corolline, clawed; anthers 4-
locular, dehiscing by an apical pore or short
slit; seeds small, subglobose, reticulately
sculptured, the embryo lying against the
endosperm, under an embryotega; endosperm
mealy, starchy and proteinaceous; pedicels
subtended by a membranous bract.
44 Rapateaceae: Leaves basal, distichous,
equitant; inflorescence often subtended by 1-
2 large bracts, the individual flowers sub-
tended by several sometimes colored
bracteoles; sepals hyaline, rigid; petals
corolline; anthers linear, dehiscent by pores
or an apical cleft; pollen sometimes zonis-
ulculate; style filiform; seeds sometimes
longitudinally striate; embryo small, lying
agains the endosperm, the latter mealy,
starchy; uniseriate mucus-producing hairs
present.
45 Eriocaulaceae: Inflorescence a scapose head,
subtended by an involucre which is
sometimes white; flowers minute; perianth
scarious, often white; style often appendaged,
2-3-lobed, the lobes often apically bifid; fruit
a thin-walled capsule; embryo lies against the
endosperm, the latter mealy or floury,
starchy.
Zingiberales
46 Musaceae: Large rhizomatous herbs, the
leaves convolute in bud, with a midrib and
numerous parallel veins extending from it
toward the margin; flowers covered by large
colored bracts; perianth segments petaloid, 5
connate, 1 free; stamens 5(6), the filaments
free from the perianth; anthers linear; seeds
with an embryotega; embryo at the margin of
perisperm, the latter mealy, starchy.
47 Strelitziaceae: Leaves distichous, large, the
blade with a midrib and numerous lateral
parallel veins, the petiole long; inflorescence
in the axil of cymbiform bracts, the latter
sometimes colored; flowers large, the
perianth segments often differing in size,
shape and sometimes color, free or 5 connate
and 1 free; stamens epigynous or adnate to
base of perianth. 5(6), the 6th often a
petalaoid staminode; anthers linear; seeds
globose, sometimes arillate, with an
embryotega; embryo marginal or within the
perisperm, the latter mealy and starchy.
48 Lowiaceae: Leaves with a midrib and
numerous parallel veins extending apically
from it, the transverse veins conspicuous, the
petiole long; inflorescence scapose, the bracts
colored but not very large; flowers
malodorous; stamens epigynous, unilateral;
stigmas laciniate; seeds globose, arillate;
albumen starchy.
49 Zingiberaceae: Plants often aromatic; leaf
blade with midrib and numerous fine parallel
veins extending obliquely upward from it;
ligule present between petiole and sheath;
bracts often colored; sepals calycine; one
petal sometimes pouched; stamen filament
sometimes petaloid; pollen forate or
spiraperturate in Costoideae; style commonly
lying between the anther sacs; seeds often
arillate.
50 Cannaceae: Leaf blade with a strong midrib
and numerous lateral veins extending from it;
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sepals herbaceous; anther unilocular, adnate
to one side of the petaloid filament;
staminodes 3(1, 4), petaloid; style petaloid;
fruit often warty; seeds globular; albumen
very hard, starchy.
5
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Marantaceae: Leaf with a pulvinus at apex of
petiole; blade with a distinct midrib and
numerous parallel lateral veins; bracts
sometimes colored; anther unilocular, adnate
to one side of the petaloid filament;
staminodes 2-4, petaloid; seeds sometimes
arillate; albumen mealy, starchy.
Iridales
52 Haemodoraceae: Stem and roots often with
red sap; leaves equitant; inflorescence and
perianth often woolly; endosperm mostly
starch, some protein, oil and hemicellulose.
53 Philydraceae: Plants often floccose; leaves
equitant; inflorescence sometimes woolly;
flowers covered by a bract in bud; perianth
corolline, marcescent; pollen rarely 3- or
zonisulculate ?; seeds minute, sculptured,
tailed at both ends; endosperm starchy,
sometime also with oil and protein.
54 Iridaceae: Leaves often equitant; spathes very
rarely colored; perianth petaloid, marcescent,
rarely with a spur or sac at the base; styles
sometimes petaloid; anthers extrorse; embryo
enclosed in the endosperm, the latter with
hemicellulose, protein and oil, rarely also
starch; nectaries sometimes at base of
filaments.
55 Burmanniaceae: Leaves sometimes equitant,
commonly colorless, yellowish or reddish
and sometimes reduced to scales;
inflorescence sometimes with colored bracts;
perianth corolline; anther connective often
broadened and apically produced, and the
anther sacs separate; stigmas usually
enlarged, often capitate, sometimes each
bifid; capsule sometimes winged, dehiscence
various; seeds minute but larger than those of
most orchids; embryo arrested in 4-10-celled
stage.
Orchidales
56 Corsiaceae: Chlorophylless saprophytes;
leaves reduced to scales; perianth segments
corolline, the median one of the outer series
enlarged and enclosing 5 linear tepals; the
stamens are close to the style; anthers
extrorse; seeds minute, with a long funicle,
the testa obscurely longitudinally grooved;
embryo tiny, undifferentiated.
57 Orchidaceae: Stamens adnate to style, the
latter sometimes adnate to a petal; pollinia
usually present; flowers usually resupinate;
perianth usually petaloid, sometimes the
outer whorl sepaloid, the segments often
differ in size, shape and color; frequently a
nectariferous spur is present; leaves often
fleshy; plant often epiphytic, often obligately
mycorrhizal, rarely saprophytic and the
leaves reduced to scales; capsule mostly
dehiscing by 3 or 6 longitudinal slits; seeds
minute, the embryo immature when the seeds
are shed; endosperm absent in mature seed.
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TABLE 4
Summary of characters and states that occur
in a few families, in percent or an estimate
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Plants succulent 2 2
Plants scandent or twining 3 + 16
Chlorophyliess 2 7
Hemiparasites (with chlorophyll)
Ascidia present
Otherwise insectivorous
Mangroves 2
Epiphytes 1 + 2 +
Plants spicy scent 3 5
Betalains present 3
Glucosinolates present 3
Plants aromatic 1 + 5
Plants resinous 8 2
Plants with mucilage 4 2
Plants with oil 2 some
Buds perulate 4
Nodes swollen 2 4
Stem jointed 1 4
Tendrils present 3 2
Plants thorny 2 2
Sap laticiferous 7 5
Strong fibers in stem 2 4
Plants prickly some 7
Ericoid habit 1 + ?
Plants of saline habitats 2 4
Submerged freshwater herbs 1 some
Plants of fresh water some 14
Plants marine or of salt water few 7
Plants of brackish water few 4
Marsh plants some 10
Plants thalloid 0.3 2
Stem trigonous 2
Stem hollow 1 2
Prop roots present 0.3 5
Chromosomes with diffuse
centromere
4
Plant with red sap few 2
Plant floating 0.3 2
Plant malodorous 1 few
Seashore plants 0.3 + some
Twigs with coiled hooks 0.3
Leaves gland-dotted 5
Glands on base of blade or on
petiole
2
Glands elsewhere on leaf 1 I
Leaves oblique 1 ?
Rachis of leaf alate 1
Petiole caps bud 1
Petiole sheathing 1 many
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Leaves with 3-9 longitudinal
arcuate veins
1 many
Leaf venation circinate 1
Leaves verticillate 1 + 2
Cystoliths present 2 7
Leaves distichous many 5
Leaves liguliform some 9
Leaves equitant ? 9
Leaves linear some 9
Leaf venation convolute some 5
Leaves large many 14
Leaves strongly nerved both
longitudinally and transversally
few 12
Leaves with numerous
conspicuous transverse veins
many 4
Leaves grasslike few 5
Leaf sheath open some 2 +
Leaf sheath closed 0? 2 +
Stomates like Poaceae 2
Guard cells dumbbell-shaped 4
Ligule between petiole and
sheath
9
Midrib of leaf excurrent with 2
hooks
0.3
Leaf spinulose 0.3 + 9
Petiole becomes a spine 0.3
Leaf venation pinnate many 2
Leaf venation palmate many 2
Leaf with midrib, and numerous
parallel veins extending toward
the margin
many 4
Leaf with midrib, and numerous
parallel veins extending obliquely
upward from it
many 2
Leaf with midrib, and numerous
parallel veins extending apically
from it; transverse veins
conspicuous
many 2
Leaves bitter 1 ?
Leaves sweet 0.3 ?
Petiole inflated 0.3 0?
Stipules interpetiolar and only 2
for each pair of leaves
0.3
Stipules cap the bud 0.3
Leaf with midrib and a pair of
longitudinal veins
few 2
Leaf with pulvinus at apex of
petiole
few 2
Leaf with tendriUs) 1 2
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Leaf coriaceous ninny 2 +
Cauline leaves 3-ranked some 2
Petiole long many 7
Leaf apically bidentate 2
Hairs stellate 3 rare
Hairs scabrous 1 rare
Hairs uniseriate 0.3 + many
Hairs malpighiaceous few rare
Indumenta irritant some ?
Hairs peltate (lepidote) 2 2
Hairs glandular 0.3 + ?
Plant wooly 0.3 + 4
Uniseriate intravaginal hairs
present
0? 2
Uniseriate mucus producing hairs 0? 2
Vascular bundles scattered 1 -90
Vascular bundles in cortex 2
Intraxylary phloem 8
Interxylary phloem 3
Vascular bundles in pith 2
Vascular bundles in concentric
zones
few 2?
Bicollateral vascular bundles 1
Interfascicular phloem 0.3
Vascular bundle in a single axiie
strand
0.3 few
Xylem plates multiporate 0.3
Taproot present many
N-fixing bacteria in nodules of
roots
2
Bluegreen algae in tissues 0.3
Stem filiform some 2
Plant rhizomatous many 2 +
Plant with bulb 0.3 some
Bulb tunicate 2
Inflorescence a spadix 0? 5
Inflorescence a spherical head few 4
Inflorescence with cymbiform
bract
4
Bracts (bracteoles) present many 9
Glumes present 5
Glumes awned 2
Involucre present some 12
Bracts colored 2 21
Outer flowers of inflorescences
sterile
1
Epicalyx present 2
Inflorescence in catkins 2 ?
Inflorescence leaf-opposed 1
Inflorescence scorpioid 0.3
Inflorescence a scape many many
Base of flower enclosed in an
involucre of united parts
0.3 0?
Flowers foetid 2 4
Flowers bi- or tri- morphic 3 2
Flowers large many 10
Flowers small many 21
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Flowers unisexual (unspecified) 1 ?
Flowers resupinate few 2
Flower (mostly perianth)
bilaterally summetrical
many 4
Calyx bilabiate 1
Sepals unequal in size 2 ?
Sepals (calyx) accrescent 2 ?
Calyx absent or represented by a
pappus
1 ?
Calyx tube extends above ovary 1
Hypanthium lined with glandular
tissue
1
Sepals caducous 1 ?
One calyx lobe enlarged and
colored
1
Sepals colored 5 many
Sepals spirally arranged 5 2
Sepals spurred 1
Glands internal to sepals at their
base
1
Calyx bristly 1
Calyx calyptriform 1
Calyx spathaceous few
Appendages between calyx lobes few
Sepals thick and fleshy 0.3
Sepals nectariferous on inner
surface
0.3
Petals spirally arranged 3 2
Corolla bilabiate 3 few
Corolla lobes contorted in bud 2
Corolla plicate in bud 1
Petals laciniate 1 few
Corolla (petals) adnate to calyx
tube
1
Petals (corolla) gibbous or
spurred
3 5
Petals (corolla) nectariferous 1 2
Petals contorted in bud 4
Petals crumpled in bud 1
Corona present 3 4
Petals caducous 1 ?
Scale or ligular attachment on
petals
2 2
Petals with long hairs on ventral
surface
1
Petals bilobed 1
Perianth bilaterally symmetrical many 4
Perianth marcescent ? 5
Petals hairy many ?
Lodicules present 2
Perianth glumaceous some 7
Perianth ephemeral and
deliquescent some 5
Perianth spirally arranged 8 2
Petals marcescent 1 few
Petals small, each often
surrounding a stamen
0.3
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Petals fringed or laciniate 2 few
Petals smaller than the calyx
lobes
1 few
2 petals smaller than the others
or absent
0.3
Perianth segments petaloid, 5
connate, 1 free
4
Corolla ligulate 0.3
Petals acuminate 0.3 ?
Petals thick, linear-oblong,
spoon-shaped basally
0.3
Stamens in 2 cycles,
obdiplostemonous
5
Stamens in 1 series opposite
petals or corolla lobes
2 ?
Stamens in a column 1
Stamens in fascicles 1
Stamens spirally arranged 2 5
Stamens inserted on a bract 1
Stamens didynamous 4
Stamens tetradynamous 0.3
Stamens monadelphous or
diadelphous
1 0?
Stamens with a basal appendage
on each side
1
Stamens strongly unequal in
length
1 few
Stamens inserted at different
levels on corolla
1
Stamens 8,10, alternating with
as many nectary scales
0.3
Staminodes petaloid 2 5
Staminodes present many 9
Stamens adnate to style 0.3 2
Stamens close to style few 2
Stamens bearded with brightly
colored hairs
few 2
Filaments long-exserted many 4
Filaments with a scale 1
Filaments colored 1 some
Filaments subulate 1 ?
Filaments flattened and apically
toothed
1
Filaments flattened basally 1 ?
Filaments petaloid few 4
Failaments inserted between
dorsal and ventral lobes of
anther
0.3
Interstaminal scale present 0.3
Anthers dehiscent by flaps 2
Anthers poricidal 3 4
Anthers connate in pairs 1
Anthers didymous 4 5
Anthers connivent or connate
around the style
2 some
Anthers twisted 1
Anthers unilocular 1 7
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Anthers inflexed in bud 1 2
Anthers pink 1
Anther sacs divided into more
than 4 compartments
1
Anthers extrorse some 19
Anther sacs divaricate 1
Connective of anther apically
glandular
1
Connective apically produced 5 9
Anthers curved 0.3 ?
Connective appendage at base of
anther
0.3
Anther with a swollen rounded
base
0.3
Two anthers with glandular
spurs
0.3
Anthers with a common globular
apical connective
0.3
Connective basally produced and
glandular
0.3
Anthers reniform 0.3
Anthers 4-locular 0.3 2
Anthers very long many few
Anthers tailed 0.3
Anthers sagittate 0.3
Anthers with apical tubes and
basal tails
0.3
Pollen in tetrads 2 5
Pollen in pollinia 0.3 2
Pollen in polyads 0.3
Pollen with 3 or 6 pseudocolpi 1
Pollen graminaceous 5
Pollen elongated 5
Pollen zonisulculate 7
Pollen syncolpate 0.3
Pollen unique, 3-armed
demicolpate at both ends
0.3
Pollen porate or spirapenturate 2
Antipodals increased or other
nuclei in embryo sac
1 10
Antipodals reduced 1 2
Base of ovary glandular 0.3
Pistil costate-cylindrical and apex
truncate
0.3
Pistils spirally arranged 2 2
Ovary stipitate 3
Ovaries deeply lobed 1 ?
Ovaries distinct but styles or
stigma connate
1
Placenta thick 0.3 + some
2 placentas, each with 1
subapical and 1 subbasal ovule
0.3
Funicle long 5 4
Funicle absent or ovules peltately
attached to placenta
1 ?
Styles curved near middle 0.3
Style lying between the anther 2
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Style petaloid 4
StyU> long, filiform many 4
Each style arm bilobed 2 9
Style with 2-3 subbasal
appendages
4
Style gynobasic 2
Styles inserted on shoulder of
ovary
1
Style apically indusiate 1
Stigmas plumose 0.3 ?
Stigmas enlarged or expanded many few
Stigmas fringed 1 2
Stigmas reniform 0.3 ?
Stigmas sessile 0.3 + 2
Stigmas twisted around each
other
few 2
Stigmas bifid and twisted few 2
Disk pulvinate 0.3
Dtsk papillose 0.3
Nectaries on pistils and
receptacle
? 2
Nectaries septal in ovary 0.3 many
Nectaries on base of filament few? 2
Hypanthium lined with glandular
tissue
1 +
Capsule apically dehiscent 4 ?
Fruit dehiscence circumscissile 6 ?
Fruit spiny or adapted for
external animal distribution
3 few
Fruit interior often densely hairy 1
Fruit large, long-acuminate 0.3
Follicles fusiform 0.3
Capsule didymous or
subdidymous 1 ?
Fruit with more than one pyrene 1
Capsule dehisces before seeds
are ripe
1
Fruit turbinate 1
Fruit a utricle some 2
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Fruit a syncarp some 2
Fruit a silique 1
Fruit dehiscent by pores 1
Dehisced capsule leaves a
columella
2
Fruit separating into endocarp
and exocarp
1
Fruit woody 1 4
Fruit with tuft of hairs some 2
Seeds longitudinally ribbed or
striate
some 14
Seeds minute 7 12
Seeds sculptured 3 5
Seeds arillate 9 10
Seeds with sarcotesta 2 5
Seeds winged 2 + 5
Seeds pitted 1 ?
Seeds hairy 4 ?
Seeds reniform 2
Seeds viviparous 0.3
Seeds globose some 5
Seeds large many some
Testa hard 1 + ?
Seeds tailed at both ends some 4
Seeds rough, warty 0.3 7
Embryo conferuminate 1 ?
Embryo arcuate, peripheral
around perisperm
some
Embryo within endosperm many 14
Embryo lateral to endosperm some 19
Embryo coiled some 2
Embro tiny, undifferentiated some 4
Cotyledons more than 2 1
Endosperm absent in mature
seed many 2
Endosperm ruminate 3 7
Embryotega present 7
Endosperm formation Helobial few 5
Endosperm formation Nuclear many 4
Endosperm formation Cellular many 4
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Indices to the Family Numbers used
Dicot Families
323. Acanthaceae 333. Brunoniaceae 250. Cyrillaceae
85. Aceraceae 320. Buddlejaceae 9. Daphniphyllaceae
170. Achariaceae 78. Burseraceae 284. Datiscaceae
115. Achatocarpaceae 7. Buxaceae 308. Davidiaceae
193. Actinidiaceae 287. Byblidaceae 267. Davidsoniaceae
313. Adoxaceae 45. Cabombaceae 29. Degeneriaceae
150. Aextoxicaceae 107. Cactaceae 205. Dialypetalanthaceae
117. Agdestidaceae 87. Caesalpiniaceae 249. Diapensiaceae
108. Aizoaceae 149. Callitrichaceae 188. Dichapetalaceae
80. Akaniaceae 39. Calycanthaceae 111. Didiereaceae
256. Alangiaceae 334. Calyceraceae 10. Didymelaceae
123. Amaranthaceae 331. Campanulaceae 239. Diegodendraceae
37. Amborellaceae 34. Canel laceae 192. Dilleniaceae
79. Anacardiaceae 156. Cannabaceae 285. Dioncophyllaceae
234. Ancistrocladaceae 97. Capparaceae 315. Dipsacaceae
27. Annonaceae 312. Caprifoliaceae 232. Dipterocarpaceae
261 Apiaceae 139. Cardiopteridaceae 275. Donatiaceae
303. Apocynaceae 171. Caricaceae 286. Droseraceae
135. Aptandraceae 236. Caryocaraceae 252. Ebenaceae
183. Aquifoliaceae 120. Caryophyllaceae 197. Elaeagnaceae
260. Araliaceae 20. Casuarinaceae 160. Elaeocarpaceae
44. Aristolochiaceae 189. Celastraceae 231. Elatinaceae
305. Asctepiadaceae 282. Cephalotaceae 246. Empetraceae
336. Asteraceae 49. Ceratophyl laceae 244. Epacridaceae
204. Asteranthaceae 1. Cercidiphyllaceae 265. Eremosynaceae
30. Austrobaileyaceae 124. Chenopodiaceae 242. Ericaceae
70. Balanitaceae 24. Chloranthaceae 182. Erythropalaceae
12. Balanopaceae 196. Chrysobalanaceae 68. Erythroxylaceae
259. Balanophoraceae 51. Circaeasteraceae 277. Escalloniaceae
66. Balsaminaceae 104. Cistaceae 152. Eucommiaceae
114. Barbeuiaceae 245. Clethraceae 224. Eucryphiaceae
153. Barbeyaceae 228. Clusiaceae 147. Euphorbiaceae
203. Barringtoniaceae 77. Cneoraceae 28. Eupomatiaceae
110. Basel laceae 105. Cochlospermaceae 3. Eupteleaceae
103. Bataceae 298. Columelliaceae 88. Fabaceae
272. Baueraceae 218. Combretaceae 19. Fagaceae
283. Begoniaceae 60. Connaraceae 165. Flacourtiaceae
54. Berberidaceae 301. Convolvulaceae 295. Fouquieriaceae
16. Betulaceae 50. Coriariaceae 266. Francoaceae
324. Bignoniaceae 311. Cornaceae 129. Frankeniaceae
106. Bixaceae 199. Corynocarpaceae 95. Fumariaceae
164. Bombacaceae 262. Crassulaceae 310. Garryaceae
220. Bonnetiaceae 200. Crossosomataceae 144. Geissolomataceae
294. Boraginaceae 210. Crypteroniaceae 299. Gentianaceae
98. Brassicaceae 185. Ctenolophonaceae 61. Geraniaceae
102. Bretschneideraceae 178. Cucurbitaceae 325. Gesneriaceae
279. Brunelliaceae 280. Cunoniaceae 321. Globulariaceae
273. Bruniaceae 302. Cuscutaceae 41. Gomortegaceae
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145. Gonystylaceae 57. Menispermaceae 90. Polygalaceae
332. Goodeniaceae 300. Menyanthaceae 125. Polygonaceae
190. Goupiaceae 89. Mimosaceae 109. Portulacaceae
281. Greyiaeeae 142. Misodendraceae 127. Primulaceae
278. Grossulariaceae 121. Molluginaceae 133. Proteaceae
143. Grubbiaceac 38. Monimiaceae 270. Pterostemonaceae
59. Gunneraceae 248. Monotropaceae 207. Punicaceae
112. Gyrostemonaceae 157. Moraceae 247. Pyrolaceae
215. Haloragaceae 101. Moringaceae 229. Quiinaceae
8. 1 lamamelidaceae 327. Myoporaceae 258. Rafflesiaceae
43. Hernandiaceae 15. Myricaceae 48. Ranunculaceae
31. Himantandraceae 35. Myristicaceae 100. Resedaceae
83. Hippocastanaceae 6. Myrothamnaceae 181. Rhamnaceae
216. Hippuridaceac 130. Myrsinaceae 208. Rhizophoraceae
176. Hoplestigmataceae 201. Myrtaceae 14. Rhoipteleaceae
233. Humiriaceae 52. Nandinaceae 195. Rosaceae
257. Hydnoraceae 46. Netumbonaceae 297. Rubiaceae
268. Hydrangeaceae 291. Nepenthaceae 75. Rutaceae
293. Hydrophyllaceac 198. Neuradaceae 86. Sabiaceae
289. Hydrostachyaceae 317. Nolanaceae 11. Salicaceae
230. Hypericaceae 118. Nyctaginaceae 307. Salvadoraceae
184. Icacinaceae 47. Nymphaeaceae 140. Santalaceac
40. Idiospermaceae 309. Nyssaceae 81. Sapindaceae
122. Illecebraceae 237. Ochnaceae 253. Sapotaceae
33. Illiciaceae 136. Octoknemaceae 241. Sarcolaenaceae
187. Irvingiaceae 134. Olacaceae 56. Sargentodoxaceae
271. Iteaceae 306. Oleaceae 290. Sarraceniaceae
186. Ixonanthaceae 211. Oliniaceae 194. Saurauiaceae
18. Juglandaceae 214. Onagraceae 21. Saururaceae
91. Krameriaceae 137. Opiliaceae 263. Saxifragaceae
166. Lacistemataceae 319. Orobanchaceae 32. Schisandraceae
23. Lactoridaceae 64. Oxalidaceae 318. Scrophulariaceae
330. Lamiaceae 53. Paeoniaceae 174. Scyphostegiaceae
58. 1 ardi/abalaceac 151. Pandaceae 240. Scytopetalaceae
42. Lauraceae 94. Papaveraceae 74. Simaroubaceae
202. Lecythidaceae 225. Paracryphiaceae 148. Simmondsiaceae
180. Leeaceae 264. Parnassiaceae 191. Siphonodontaceae
13. Leitneriaceae 167. Passifloraceae 316. Solanaceae
251. Lennoaccae 326. Pedaliaceae 206. Sonneratiaceae
322. Lentibulariaceae 222. Pellicieraceae 162. Sphaerosepalaceae
63. Limnanthaceae 212. Penaeaceae 173. Stachyuraceae
67. Linaceae 99. Pentadiplandraeeae 72. Stackhousiaceae
255. Lissocarpaceae 221. Pentaphylacaceae 84. Staphyleaceae
177. Loasaceae 175. Peridiscaceae 119. Stegnospermataceae
296. Loganiaceae 116. Petiveriaceae 159. Sterculiaceae
141. Loranthaceae 269. Philadelphaceae 238. Strasburgeriaceae
209. Lythraceae 329. Phrymaceae 335. Stylidiaceae
25. Magnoliaceae 113. Phytolaccaceae 254. Styracaceae
168. Malesherbiaceae 22. Piperaceae 226. Symplocaceae
71. Malpighiaceae 70. Pittosporaceae 128. Tamaricaceae
103. Malvaceae 132. Plantaginaceae 276. Tetracarpaeaceae
235. Marcgraviaceae 5. Platanaceae 2. Tetracentraceae
223. Medusagynaceae 304. Plocospermataceae 227. Tetrameristaceae
138. Medusandraceae 126. Plumbaginaceae 219. Theaceae
213. Melastomataceae 55. Podophyllaceac 155. Theligonaceae
73. Meliaceae 288. Podostemaceae 131. Theophrastaceae
82. Melianthaceae 292. Polemoniaceae 146. Thymelaeaceae
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1 7. Ticodendraceae
161. Tiliaceae
96. Tovariaceae
2 1 7. Trapaceae
243. Tremandraceae
92. Trigoniaceae
36. Trimeniaceae
4. Trochodendraceae
65. Tropaeolaceae
169. Turneraceae
158. Ulmaceae
154. Urticaceae
274. Vahliaceae
314. Valerianaceae
328. Verbenaceae
172. Violaceae
179. Vitaceae
62. Vivianiaceae
93. Vochysiaceae
26. Winteraceae
69. Zygophyllaceae
Monocot Families
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Agavaceae
6. Alismataceae
38. Amaryllidaceae
12. Aponogetonaceae
4. Araceae
2. Arecaceae
40. Bromeliaceae
55. Burmanniaceae
7. Butomaceae
50. Cannaceae
24. Centrolepidaceae
41. Commelinaceae
56. Corsiaceae
3. Cyclanthaceae
26. Cyperaceae
35. Dioscoreaceae
45. Eriocaulaceae
25. Flagellariaceae
52. Haemodoraceae
8. Hydrocharitaceae
54. Iridaceae
21. Juncaccae
10. Juncaginaceae
5. Lemnaceae
11. Lilaeaceae
29. Liliaceae
48. Lowiaceae
51. Marantaceae
43. Mayacaceae
46. Musaceae
16. Najadaceae
57. Orchidaceae
1. Pandanaceae
33. Philesiaceae
53. Philydraceae
27. Poaceae
37. Pontederiaceae
17. Posidoniaceae
14. Potamogetonaceae
44. Rapateaceae
23. Restionaceae
9. Scheuchzeriaceae
30. Smilacaceae
1 9. Sparganiaceae
34. Stemonaceae
47. Strelitziaceae
36. Taccaceae
22. Thurniaceae
28. Trilliaceae
18. Triuridaceae
20. Typhaceae
39. Velloziaceae
32. Xanthorrhoeaceae
42. Xyridaccae
15. Zannicheltiaceae
49. Zingiberaceae
13. Zosteraceae
